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ABSTRACT 
ANDREA IRELAND: The Effect of Family Adaptive Resources on Asthma Care  
Utilization in Urban, African-American Children 
(Under the direction of Jonathan Kotch) 
Asthma is the most common childhood chronic disease in this country.  African-
American children bear a disproportionate burden of asthma.  Race-comparative studies 
suggest that African-American children are more likely to seek asthma treatment from 
emergency departments compared to White children.  From the public health perspective, 
emergency department utilization for asthma care represents an adverse pediatric health 
outcome because many of these visits can be prevented.  The research objectives of this 
dissertation were to investigate the effects of family adaptive resources, defined as 
psychosocial assets secured from the social environment, on pediatric asthma care utilization.  
Secondary data analyses of Phase One of the National Cooperative Inner-City 
Asthma Study were conducted.  Children of parents who self-identified as African-American 
and reported that a health care provider confirmed an asthma diagnosis were eligible for this 
study (n=1007).  Independent variables included family adaptive resources, predisposing, 
enabling, and need factors, and family management behaviors.  Asthma care utilization 
during the 9-month period following the baseline interview was measured as the number of 
emergency department visits and outpatient asthma care utilization.  Analyses include 
negative binomial regression, multinomial logit regression, and mediation analysis. 
One-third of children completed one or more asthma ED visits.  Surprising, all 
children with emergency department utilization also reported asthma visits to primary 
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care providers.  Compared to children of families with low emotional support, children 
whose caregiver perceived high availability emotional support had 31% fewer pediatric 
asthma emergency department visits (p < .05).  In addition, the caregiver’s perception of 
having tangible aid in caring for the index child increased the probability that the child did 
not utilize any asthma-related services by 8 percentage points (p < .05).  Crime and 
employment-related stressors (past 12 month) also increased the likelihood of asthma 
emergency department utilization.  This study provides support of the positive benefit of 
family adaptive resources in pediatric asthma outcomes. 
 v
To my mother, Ann Bazemore 
With faith, all things are possible 
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 CHAPTER ONE 
BACKGROUND AND SIGNIFICANCE 
Introduction 
Asthma is a lung disorder that involves chronic inflammation of the pulmonary 
airways.  This inflammation causes children to experience recurrent episodes of wheezing, 
shortness of breath, cough, chest tightness, and sputum production.1  Furthermore, 
inflammatory episodes exacerbate airway hyper-responsiveness, defined as acute airflow 
obstruction in response to stimuli such as environmental allergens, inhaled irritants, 
respiratory viruses, and exercise.1, 2  Cycles of inflammation and repair can lead to 
remodeling and gradual declines in lung function over time.3  Optimal asthma treatment in 
childhood is essential, not only to prevent the chronic inflammation which causes frequent 
and severe asthma symptoms, but also to prevent disabling asthma in adulthood.4   
 
Pediatric Asthma: An Important Public Health Issue 
Pediatric asthma represents a significant public health issue.  This section discusses 
epidemiological trends in the prevalence and mortality rates of pediatric asthma as well as the 
implications of pediatric asthma for children and their families, the health care system, and 
society, in general. 
Prevalence 
Data from the 2005 National Health Interview Health Survey show that 9 million 
(12.7%) children under the age of 18 have been diagnosed with asthma at some point during 
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their lifetimes; 70% of these children (6.5 million) currently experience asthma symptoms.  
Trend data reveal that the prevalence of pediatric asthma in the United States has risen over 
the past three decades although the precise reasons for this increase remain unclear.  The 
literature suggests that asthma is more prevalent among specific subpopulations of children.  
Boys are more likely to have asthma compared to girls.5, 6, 7  Data reveal that children aged 6 
to 11 years have the highest asthma prevalence of any other age group.5, 7  Spirometry, a 
clinical tool to assess the extent of airflow restriction, is employed to differentiate prolonged 
wheezing episodes due to asthma from other conditions.  Children under five often do not 
have the coordination required to successfully perform spirometry maneuvers.  Because of 
these developmental limitations, preschool children are unable to provide reliable objective 
measures of airflow obstruction.8, 9  Consequently, pediatricians are reluctant to confirm a 
diagnosis of asthma in young children who experience asthma-like symptoms without valid 
clinical data.  The reported increase in asthma prevalence starting at age 6 may reflect 
physician decision-making rather than demographic shifts in disease prevalence.  
Poverty is a risk factor for the development of asthma in children.7, 10, 11  Halfon and 
Newacheck found that children from poor families were more likely to experience asthma 
compared to children from more affluent families.10  Similarly, Miller concluded that the 
prevalence of physician-diagnosed asthma was greater among children with family incomes 
below the federal poverty level compared to children from wealthier families (10.6% versus 
5.6%).11 
Racial disparity in pediatric asthma prevalence has been documented.  Using data 
from the 2005 National Health Interview Survey, Akinbami reported that the asthma 
prevalence rate for African-American children was 60% greater compared to White children.   
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Several authors contend that the prevalence rate for asthma is greater among African-
American children compared to White children.7, 12, 13, 14  However, other researchers argue 
that the racial differences in asthma prevalence diminish after the adjustment for 
socioeconomic status and urban residence.13, 14, 15  For example, one study reported that there 
was not a statistically significant difference in asthma prevalence between African-American 
and White children after adjusting for urban residence and parental education.13   
Urban children have a higher prevalence of physician-diagnosed asthma compared to 
their rural counterparts.6  Aligne et al. concluded that urban children of any race were at 
increased risk of having asthma compared to non-urban, White children.14  Moreover, 
school-based studies of urban children have reported prevalence estimates that are greater 
than the national asthma prevalence rate.16, 17, 18  Clark et al. investigated the prevalence of 
asthma symptoms among a sample of elementary school children in Detroit, Michigan, and 
reported that approximately 25% of children in the sample had experienced asthma 
symptoms although only 16% had physician-diagnosed asthma.17  Arguably, one reason why 
the reported asthma prevalence in urban communities may be greater than national 
prevalence estimates is that the aforementioned studies capture children who would not meet 
asthma case definitions with greater specificity, such as physician-diagnosed asthma.  Since 
there is not a universally agreed upon epidemiological definition of asthma, comparisons of 
asthma prevalence estimates across studies are problematic.     
Morbidity 
The two major causes of asthma morbidity are nonadherence to asthma medication 
and under diagnosis.  Asthma is now recognized as a chronic inflammatory disorder of the 
airways and inhaled steroids is widely accepted as a critical component of asthma therapy.  
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Nonadherence with these medications is associated with greater asthma morbidity.19  
Recently, studies have identified children who experience substantial asthma morbidity but 
do not have physician-diagnosed asthma.  This group of children is highly susceptible to 
excess morbidity because they are not equipped with the knowledge or tools to optimally 
manage asthma. 
The social consequences of asthma morbidity are important to consider.  Asthma can 
restrict the child’s ability to engage in physical activity and play with peers.  One study found 
that children with asthma experience three weeks of restricted activity days per year.20  
Families with an asthmatic child may become socially isolated from family and friends 
because parents may be reluctant to participate in social functions for fear that the child will 
become unexpectedly sick.21  Finally, pediatric asthma morbidity is a major contributor to 
school absences, and it is estimated that asthma among school-age children contributes to 24 
million days lost from school annually.22 
African-American children bear a disproportionate burden of asthma.  African-
American children experience significantly more asthma-associated morbidity than White 
children.  Akinbami et al. concluded that compared to White children, African-American 
children had 53% higher prevalence of activity limitation due to asthma (p=.007).13   
Mortality 
The asthma mortality rate in 2004 was 2.5 per 1,000,000 children, 186 asthma deaths 
in total.  While the overall asthma rate has declined since 1999, this trend has not been 
observed among African-American children.  From 1999 to 2004, the racial gap in pediatric 
asthma mortality rates has widened and the most recent estimate of the ratio of Black to 
White deaths rates is 6.3. 
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Impact on society 
Families caring for children with asthma bear the greatest burden of this condition.  
Many children experience nighttime asthma symptoms that lead to parental work-related 
absences and lower productivity.23  Wang et al. estimated that the economic cost of loss of 
work productivity associated with asthma-related school absences was $719.1 million.24  
Lastly, pediatric asthma places an emotional toll on families.25 
Pediatric asthma is a significant burden to the health care system.  Children with 
asthma have three times as many prescriptions and use twice as many ambulatory care visits 
and emergency department visits, and almost four times as many hospitalizations as children 
without asthma.26  Asthma is the leading cause of pediatric hospitalizations and the fourth 
common cause for primary care visits.  Moreover, one out six emergency department visits is 
due to asthma.27, 28  One study estimated that in 2003 the direct cost of asthma care for 
children (aged 5 to 17) in the United States was $1 trillion.24 
 
Public Health Significance of Pediatric Asthma ED Utilization 
The economic impact of pediatric asthma emergency department visits on the health 
care system is substantial.  Asthma accounts for one third of all pediatric emergency 
department (ED) visits in the United States and is second to unintentional injury as the 
leading cause of all pediatric ED visits.28  In 2004, there were 103 visits per 10,000 children, 
a total of 750,000 emergency department visits for asthma.  Asthma emergency department 
visits cost five times more than primary care visits for asthma care.29  The estimated cost of 
asthma ED visits among school-age children (5 to 17 yrs old) was estimated to be $90.6 
million in 2003.24   
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From the public health perspective, emergency department utilization for asthma 
treatment represents an adverse pediatric health outcome because many of these visits are 
preventable.  Asthma control can be achieved with environmental manipulation to avoid 
triggers of asthma and consistent use of prescribed medication.   
 
Evidence of Racial Disparities in Pediatric Asthma ED Utilization 
The overwhelming majority of empirical studies have shown that African-American 
children are more likely to seek asthma care in the emergency department setting compared 
to White children.30, 31, 32  Among a sample of families who were dually eligible for the 
former Aid to Families with Dependent Children (AFDC) and Medicaid, Lozano et al. 
concluded that African-American children had 70% higher odds of having at least one 
emergency department visit compared to White children, after controlling for age, sex, area 
of residence, and predominant office provider type.31  Another study published almost a 
decade after the Lozano study also used Medicaid claims data to investigate racial 
differences in emergency department utilization.  Similarly, the researchers found that 
African-American children were 75% more likely to have at least one asthma-related 
emergency department visit within the past year compared to White children, controlling for 
provider type, case mix, region, age, gender, and disability status.30   
Joseph et al. sought to examine whether racial differences in asthma ED utilization 
among a sample of children enrolled in managed-care program would persist if measures of 
two processes of optimal asthma management, having a prescription filled for inhaled 
inflammatory medications and completing a visit with an asthma specialist, were 
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incorporated in the analysis.  The authors found that the higher rates of ED utilization among 
African-American children persisted after adjustment for those factors.32 
Frequent emergency department utilization in children suggests that asthma is poorly 
controlled.  Alternately, racial disparities in pediatric asthma ED utilization may signal 
problems in the health care system infrastructure that prevent optimal health services 
utilization not only for African-American children but potentially all children.33  This next 
section discusses risk factors of pediatric asthma ED utilization. 
 
Risk Factors of Pediatric Asthma ED Utilization 
The literature has reported several risk factors of emergency department use in 
children with asthma.  Decreased child age is a risk factor for having an asthma-related 
emergency department visit.12, 34  Children with a family history of asthma are at increased 
risk for persistent asthma and are more likely to be frequent users of the emergency room.35  
Also, parental health beliefs about asthma are associated with pediatric asthma-related ED 
utilization.36 
Lower income is associated with higher emergency department utilization, in general, 
among children.37  Miller found that poor children were four times more likely to have at 
least one asthma-related emergency room visit, compared to children of the highest level of 
lifetime income, controlling for health insurance and asthma history.11  The association of 
health insurance type and asthma ED utilization in children has been well documented.38, 39, 40  
Children with Medicaid coverage are at increased risk for seeking asthma care in the 
emergency department compared to non-Medicaid children.41  Christakis et al. tracked 
changes in the primary care physician seen at each medical visit by asthmatic children over 
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time.  They concluded that lower continuity of care was associated with an increased risk for 
emergency department utilization among Medicaid-insured children with asthma.41  Lastly, 
children with a usual physician for preventive asthma care have more outpatient visits and 
fewer emergency room visits compared to children without a usual physician. 
Ambulatory asthma care is posited to decrease the likelihood of having an emergency 
department visit for urgent asthma care.42  Regular physician assessment is essential in order 
to monitor changes in lung function and to determine the efficacy of prescribed 
medications.43  Healthcare providers educate families on the importance of daily adherence 
to asthma medications, daily monitoring with peak flow meters, and how to recognize the 
early symptoms of asthma.  Another important process of asthma care is the development of 
a written action plan; this plan outlines specific instructions to manage symptoms during an 
asthma attack.44   
Evidence of the beneficial effect of preventive asthma care on emergency department 
utilization is mixed.  Lafata et al. concluded that a child’s risk of having an emergency 
department visit significantly decreased with an increasing number of primary care visits.34  
One caveat, however, is that the authors of this study restricted the sample to children who 
had completed at least one ambulatory asthma visit.  These families may have a greater 
propensity to engage in asthma management behaviors, thereby leading to better asthma 
control and lower need for urgent asthma care.  In contrast, Cabana et al. found that follow-
up asthma visits were associated with subsequent asthma emergency department visits, after 
adjusting for the child’s age, gender, asthma severity, and health insurance coverage.45   
Lastly, severe asthma symptoms (real or perceived) represent a significant risk factor 
of ED utilization.46  Lara et al. found that worsening symptoms were the primary reason that 
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caregivers sought asthma care in the emergency department for their children.47  Another 
study examined the role of parental perception of the child’s asthma morbidity on utilization 
and found that these perceptions remained significantly associated with ED utilization after 
controlling for asthma severity.48  
 
Environmental Causes of Asthma Symptoms 
Asthma symptoms are triggered by indoor allergens and air pollution.  In 2000, the 
Institute of Medicine established that there was sufficient evidence to establish a causal 
association between environmental tobacco smoke (ETS) and asthma exacerbations.49  Using 
data from the third National Health and Nutrition Examination Survey (NHANES), Mannino 
et al. found that children with higher levels of ETS exposure were more likely to have 
moderate to severe persistent asthma compared to children with lower exposures.50  Second, 
another important environmental trigger of asthma is indoor allergens.  Among children who 
are sensitized to house dust mite, cockroach, and Alternaria (mold), chronic exposure to 
these allergens is associated with asthma exacerbations.51, 52, 53   Children who live in 
dilapidated housing are likely to have chronic exposures to the aforementioned allergens.54, 55, 
56  Structural damage in housing facilitates the entry of cockroaches and rodents into living 
spaces, and water leaks trap moisture within the home, thereby supporting the growth of 
molds and bacteria.  Lastly, exposure to outdoor air pollution, including ozone, nitrogen 
dioxide, and particulate matter, precipitates asthma exacerbations.49 
 
 10
Evidence of Racial Differences in Environmental Exposures 
The physical environments of African-American children place them at increased risk 
of exposure to environmental triggers of asthma.  African-American children are more likely 
to have increased exposures to environmental tobacco smoke compared to White children 
due to higher smoking prevalence rates in the households and neighborhoods in which they 
live.57, 58, 59  Compared to White children, African-American children are more likely to live 
with parents or other household members who are smokers.57  Proponents of tobacco control 
argue that the prevalence of cigarette smoking is greater in minority communities, in part, 
due to rampant advertising of tobacco products toward African-American consumers.58, 59  
Residents of predominantly minority communities are more likely to be exposed to air 
pollution because environmental hazards, such as landfills, medical waste incinerators, diesel 
bus depots, and superfund sites, are more likely to be positioned in close proximity to their 
homes.60, 61, 62  Similarly, differences in exposure and sensitivity to indoor allergens may also 
contribute to racial differences in asthma morbidity.  African-American children are at 
increased risk of chronic exposure and subsequent sensitization to allergens because their 
families are more likely to live in older housing.54, 55, 56,63, 64, 65, 66    
In summary, racial differences in exposures to harmful pollutants within the physical 
environments represent one causal pathway by which African-American children are likely 
to experience greater asthma symptoms compared to White children.  
 
Protective Factors of Asthma Control 
Evidence suggests that specific health care-related and behavioral factors are 
associated with less frequent symptoms among children with asthma.  Intervention studies 
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have shown that asthma care utilization in the primary care setting is associated with better 
asthma control in children.67, 68, 69  Using a prospective, randomized, controlled trial, Smith et 
al. found that children of parents who obtained counseling on the advantages of ambulatory 
asthma care were more likely to complete an ambulatory visit within 15 days of the index 
asthma emergency department visit and reported fewer daily asthma symptoms at the follow-
up compared to families who did not receive counseling.68         
Adherence to asthma therapy decreases the frequency and severity of asthma 
symptoms in children.53, 70   Barriers to adherence, concerns about adverse side effects, and 
perceived inefficacy of medications are the most cited reasons of nonadherence to asthma 
regimens.71, 72, 73  Another determinant of medication adherence is physician continuity in 
preventive asthma care.  Families who seek care from the same physician are more likely to 
trust their medical advice, which in turn encourages families to follow treatment plans.  
Alternately, families without a regular physician and may be unwilling to disclose their 
doubts about asthma medication. 
 
Evidence of Racial Differences in Protective Factors of Asthma Control 
African-American children have differential access to primary care compared to 
White children.  This group of children are more likely to have public health insurance, to be 
uninsured, and are less likely to have private health insurance compared to White children.74  
Children who are uninsured, underinsured, or publicly insured are more likely to rely on 
safety-net sites such as community clinics and hospital outpatient departments for primary 
care.     
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Racism acting through residential racial segregation also restricts geographic access 
to primary care for African-American children.  Guagliardio et al. found that the racial 
composition of a neighborhood has a greater association with accessibility to primary care 
than neighborhood affluence, and communities with predominantly White residents had a 
higher density of primary care physicians per square mile compared to adjacent communities 
with higher proportions of minority residents.75   
Because of limited financial and geographic access to private physician practices, 
African-American children are more likely to obtain care from hospital outpatient 
departments, neighborhood clinics, and community health centers compared to White 
children.76, 77,74,75  Lozano et al. concluded that White children were more likely to have 
private physicians as their usual physicians for asthma care while African-American children 
were more likely to report publicly-funded clinics or hospital outpatient departments as their 
usual sites of asthma care, although all children in the sample were insured by Medicaid.31   
Safety-net sites are inferior for asthma care compared to private physician offices for 
several reasons.  Compared to physician offices, these sites pose significant access barriers to 
families including difficulty in obtaining medical appointments, excessive waiting times, and 
inconvenient hours of operation for working parents.78, 79, 80, 81, 82  Furthermore, children who 
receive care from physician offices are more likely to see the same physician compared to 
users of safety-net sites.83  It is posited that physician continuity of care is associated with 
higher asthma control in children because the usual physician is likely to be more familiar 
with the child’s disease history, to observe changes in disease severity, and to be familiar 
with the family’s preferences in treatment options.41   
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Estimates of asthma medication adherence rates in children range from 30% to 70% 
in the literature, but the true prevalence may be significantly lower due to social desirability 
bias.73  While reported medication adherence rates are alarming for children in general, 
numerous studies have demonstrated that this issue is more crucial for African-American 
children with asthma.32, 84, 85, 86  Joseph et al. determined that African-American families 
were less likely to fill a prescription for controller medication, a preventive medication that 
reduces airway inflammation in order to prevent asthma symptoms, compared to White 
children.32  Lieu et al. indicated that African-American children were less likely to report 
daily use of controller medications within the past two weeks, compared to White children, 
after controlling for health insurance characteristics, frequency of asthma symptom days, and 
family socio-demographic variables.84  Ortega et al. found that African-American children 
used significantly fewer beta-agonists, one type of long-term asthma control medication, in 
the past year compared to White children.86  Lastly, among a sample of Medicaid-insured 
children with persistent asthma, Finkelstein et al. concluded that African-American children 
were less likely to use prophylactic asthma medications, after controlling for socio-
demographic and process of care variables, compared to non-African American children.85  
Researchers frequently attribute the lower rates of medication adherence of African-
American families to culturally-derived health beliefs.87  However, disparities in the 
utilization and quality of ambulatory asthma care delivered to African-American children 
may contribute, in part, to differential rates of medication adherence.88  African-American 
children are less likely to receive ambulatory asthma care compared to White children.30, 31, 86  
One study reported that African-American children were 50% less likely to complete an 
ambulatory asthma visit in comparison to White children.31  Riekert et al. illustrated that only 
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one-third of insured, African-American children with persistent asthma had received a 
prescription for anti-inflammatory medication from their physicians.89  This finding is 
disturbing because asthma clinical guidelines recommend that physicians prescribe anti-
inflammatory medications to any patient with persistent asthma.90  Data suggest that children 
who obtain care from an allergist or pediatric pulmonologist are more likely to adhere to 
medication regimens compared to children who are treated by primary care physicians.85, 91  
However, African-American children typically have less access to specialists compared to 
White children.92   
Patient-physician communication is a predictor of adherence, and the quality of 
communication between families of color and physicians may represent one causal pathway 
through which the association between race and asthma medication adherence is mediated.93  
Mansour conducted focus groups with African-American mothers of asthmatic children and 
reported that many participants felt that physicians ‘talked down to them’, disregarded their 
knowledge of their child’s asthma, or doubted their capacity to understand treatment 
options.82  A potential negative consequence of poor communication between physicians and 
patients is nonadherence to asthma therapy.   
In summary, African-American children are less likely to report consistent use of 
asthma medications, placing them at increased risk of poorly controlled asthma.32, 84, 85, 86  In 
addition, this group of children is more likely to be exposed to environmental triggers of 
asthma.  Combined, these factors make African-American children more likely to have 
poorly controlled asthma.  Uncontrolled asthma is a risk factor for the need for urgent asthma 
care.46, 47  The decision to seek asthma care from the emergency department may reflect a 
rational decision within the context of limited accessibility to primary care.  The emergency 
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department, consequently, may be the “best” choice for families caring for a children with 
poorly controlled asthma symptoms with limited access to primary care.94    
 
Study Justification 
Our current understanding of pediatric asthma emergency department utilization 
among urban, African-American children is largely based upon race-comparative studies.  A 
major critique of these studies is that they fail to acknowledge the cumulative disadvantage 
associated with the neighborhoods where African-American families live.  As discussed 
previously, African-American children have more frequent and greater exposures to 
environmental asthma triggers, lower access and quality of asthma-care, and lower rates of 
prophylactic medication adherence, compared to White children.  Racial disparities in 
exposures to proximal risk factors of asthma morbidity stem from visible differences in 
neighborhoods where African-American and White children live.  More specifically, low-
income, minority families are more likely to live in economically disadvantaged, racially 
segregated neighborhoods, compared to their White peers.95  Neighborhoods characteristics 
such as high rates of family poverty, low social capital, and environmental hazards in close 
proximity to family residences exacerbate child- and family-level factors that drive the need 
for urgent asthma care utilization.   
Public health researchers have treated the sizeable differences in neighborhood 
quality and resources between racial groups as inconsequential and remain stagnant in their 
progress toward the incorporation of the social reality of African-American families into their 
studies of asthma-care utilization.  Moreover, the conventional construction of the “problem” 
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of emergency department utilization impugns African-American families for behaving in 
response to their environmental circumstances.   
This study focuses on asthma care utilization among a sample of inner-city, African-
American children.  This research inquiry has the potential to identify the risk and protective 
factors that influence asthma care utilization within this population.  Evidence suggest that 
family adaptive resources, defined as psychosocial assets that individuals secure from their 
social environment, confer positive benefits on health outcomes among children with chronic 
disease.  To date, few studies have explored the relationship between family adaptive 
resources and pediatric asthma care utilization among low-income, African-American 
families.  This study has the potential to fill this gap in the literature.  
  
CHAPTER TWO 
THEORETICAL PERSPECTIVE 
The conceptual framework of this study was informed by the Behavioral Model of 
Health Services Use and the Family Adjustment and Adaptation Response Model (FAAR).  
This chapter includes a brief overview of these theoretical models and presents the 
conceptual model for this research study. 
 
Behavioral Model of Health Services Use 
The Behavioral Model of Health Services Use was developed in the 1960s to identify 
family-level determinants of health services utilization.96  Today, this model is the most 
extensively used one in health services research.97  It has been applied to the study of health 
services utilization in children in different contexts, including utilization of physician 
services among children of migrant farmers,98 health and social services among children with 
special health care needs,99 mental health services among adolescents in foster care,100 and 
emergency department visits for asthma.39 
The Behavioral Model of Health Services Use (shown in Figure 1) posits that health 
services utilization is a function of predisposition to use health services, factors that enable or 
impede utilization, and perceived need of medical care.96  These constructs are discussed 
below. 
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Figure 1.  The Behavioral Model of Health Services Use 
 
 
 
 
 
 
  
 
 
Predisposing Factors 
Predisposing factors are family characteristics that exist prior to the onset of illness.96  
They can be classified into three categories: 1) family composition, 2) social structure, and 3) 
health beliefs.  Family composition variables include age, gender, marital status, and family 
structure/size.  Indicators of social structure are race/ethnicity, education, and employment 
status.  Health beliefs include the propensity to seek care, attitudes about the medical care, 
and perceived benefits of health care utilization.96 
Enabling Factors 
Enabling factors refer to the means used to gain entry to health care system.101  
Enabling factors may encompass both family- and community-level resources.  Income, 
health insurance, having a regular source of care, and barriers to care are the most 
extensively studied enabling factors. 
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Need factors 
The need construct refers to subjective evaluations of illness.  The perception of 
illness is a leading cause of health services utilization; however, the decision to seek care is 
also influenced by predisposing and enabling factors.101 
 
Limitations of the Behavioral Model of Health Services Use 
A limitation of the Behavioral Model of Health Services Use is that it fails to 
acknowledge that macro-level factors also influence pediatric health service utilization.  For 
example, Medicaid-insured children living in states with low physician reimbursement rates 
(a health policy at the community-level) may have limited access to primary care if the 
majority of physicians are unwilling to accept Medicaid insurance.  Moreover, pediatric 
health services use is influenced by the accommodation of medical sites, that is, convenient 
hours of operation, ease in securing appointments, and short wait times to see health care 
providers.102 
Another limitation of this model is that it ignores the potential effect of psychosocial 
stressors on health services utilization.103  Stressors refer to environmental stimuli that lead to 
major changes in an individual’s daily routines.104  For African-Americans, particularly 
socio-economically disadvantaged, urban residents, a discussion of stressors is relevant.  This 
population is likely to encounter stressors related to household- and neighborhood-level 
factors such as poverty, crime and victimization, unemployment, poor housing quality and 
neighborhood conditions, and substance abuse.105  The integration of psychosocial factors, 
such as stressors and the family’s access to resources to cope with such events, may provide 
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greater insight as to why African-American children are at increased risk of asthma ED 
utilization. 
 
Family Systems Perspective 
The family system perspective defines family as related individuals who devise 
strategies to accomplish tasks important to the survival of individual members as well the 
collective group.106  This perspective maintains that all families must undertake activities 
such as the management of the emotional climate of the family, provision of basic necessities 
such as food and shelter, coping with stressors and accommodation for the unique needs of 
vulnerable individuals in the system.  In addition, the family systems perspective purports 
that each family develops unique processes to perform these functions.  The FAAR model is 
one theoretical model based on the family systems perspective. 
 
Family Adjustment and Adaptation Response Model 
The Family Adjustment and Adaptation Response model (FAAR), developed by 
Patterson in 1998, is a useful theory to identify protective factors of positive pediatric asthma 
outcomes.  It was derived from the Double ABCX model, developed by McCubbin and 
Patterson, to examine adaptation among families faced with a family member in the military 
being captured or unaccounted for in action.107  As shown in Figure 2, the FAAR model 
proposes that family adaptive resources and family perceptions mediate the association 
between family stressors and a negative family outcome.  Family adaptive resources are 
psychosocial assets that families use to cope with stressors, whereas family perceptions refer 
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to the families’ perceived severity of a stressor.108, 109  Conceptual definitions of family 
adaptive resources used in this study are described below. 
 
Figure 2.  The Family Adaptation and Response Model 
 
 
 
 
 
  
 
 
 
 
Family Adaptive Resources 
The construct of family adaptive resources was conceptualized in this study as family 
functioning and social support.  These domains underscore the quality of interpersonal 
relationships necessary for the exchange of social resources within and outside of the family 
unit. 
Family functioning 
Family functioning is a multidimensional construct and is influenced by parental and 
child psychological functioning, parent-child relationships, and the quality of spousal/partner 
relationships.106  In this study, family functioning was conceptualized as family cohesion and 
conflict.  As defined by Moos, cohesion is “the extent to which family members are 
concerned and committed to the family and the degree to which family members are helpful 
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and supportive of each other.” pg 162, 110  Conflict refers to the open expression of anger and 
aggression in the family.  These attributes are posited to be optimal indicators of family 
functioning because these characteristics tap into the family’s ability to regulate and maintain 
a supportive emotional climate for all members.109  It is hypothesized that families can adapt 
the capabilities used to effectively foster feelings of security, love, and protection of its 
members to develop strategies to family routines for management behaviors.106  Moreover, 
these families may provide the child’s primary caregiver with greater support and alleviate 
emotional distress in coping with recurrent asthma attacks. 
Social support 
The most commonly accepted definition of social support is that of House and Kahn.  
stating “social support is emotional, instrumental, informational, and appraisal assistance.” 
111, pg 1521  Examples of social support include helping behaviors, advice, positive feedback, or 
expressions of love and concern.112  Although this construct is one of the most extensively 
examined in public health, there is a lack of consensus about how to measure social 
support.113  In this study, social support was conceptualized as the caregiver’s perceived 
availability of support. 
 
Conceptual Model 
Figure 3 demonstrates that pediatric asthma care utilization is influenced by a myriad 
factors, including child- and family-level determinants, health system attributes, as well as 
macro-level variables such as health policy, residential racial segregation, and community 
social capital. 
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The conceptual framework for this study is presented in Figure 4.  The motivation 
behind the reduced model of the numerous factors influence pediatric asthma care utilization 
is that I was limited to variables that were available in the parent study (ahead in Chapter 3) 
Three measures of utilization were examined: the number of asthma ED visits, pattern of 
outpatient asthma care utilization, and any asthma ED use.  The independent variable of 
interest is family adaptive resources, conceptualized as family functioning and social support.  
Lastly, family stressors were conceptualized as stressor domains. 
Applying the theoretical framework from the Behavioral Model of Health Services 
Use, predisposing factors were conceptualized as the age and gender of the index child, 
education and race/ethnicity of the child’s primary caregiver, family history of asthma, and 
family structure.  Enabling factors were total household income, the child’s health insurance 
type, and usual source of asthma care.  The need construct was the child’s asthma symptom 
severity level.  Finally, this model included the family’s asthma management behaviors. 
The first set of hypotheses examines the independent effects of family functioning 
and social support on pediatric asthma ED utilization (H1-4).  I expect that children of 
families with greater support and better functioning have fewer emergency department visits 
for asthma.  Second, I anticipate that families with lower social support and poorer family 
functioning are less likely to be users of outpatient asthma care, compared to families with 
greater support and less conflict (H5-8).  Finally, the Family Adjustment and Adaptation 
Response model proposes that family adaptive resources mediate the relationship between 
family stress and a family outcome.  Applying this theoretical framework to the current 
study, I hypothesize that family functioning and social support mediate the association 
between the family stressors and asthma ED utilization, represented by the H9. 
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Figure 3.  Expanded Model 
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Figure 4.  Conceptual Model 
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CHAPTER THREE 
RESEARCH DESIGN AND METHODS 
Data Source 
This study used data from Phase 1 of the National Cooperative Inner City Asthma 
Study (NCICAS), a research study designed to identify psychosocial, health care-related, and 
environmental determinants of asthma morbidity among children aged four to nine living in 
urban, economically disadvantaged communities.  The objective of NCICAS was to obtain 
data to inform the design and implementation of interventions to reduce asthma morbidity 
among inner-city children.  The following section describes the study design of NCICAS 
(parent study) and the sample for the current study. 
 
Study Design 
NCICAS is a multi-site study.  The eight study sites were: 1) Johns Hopkins 
University in Baltimore, Maryland, 2) Albert Einstein College of Medicine in the Bronx, 
New York, 3) Children’s Memorial Hospital and Cook County Hospital in Chicago, Illinois, 
4) Case Western Reserve University in Cleveland, Ohio, 5) Henry Ford Hospital in Detroit, 
Michigan, 6) Mount Sinai Medical Center in New York, New York, 7) Washington 
University and St. Louis University in St. Louis, Missouri, and 8) Howard University in 
Washington, DC. 
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Each study site selected emergency departments and community clinics for 
recruitment.  Study families were recruited from November 1992 to October 1993.  NCICAS 
staff approached adults who sought medical care, regardless of the reason for their visit or the 
family member seeking care, in order to identify children who could potentially enroll in the 
study.  To be eligible for the NCICAS study, a child must have been 4 to 9 years old 
(inclusive) at the time of the eligibility screening and have met one of the following case 
definitions for asthma:  
1. Physician-diagnosed asthma and coughing, wheezing, shortness of breath, and/or 
whistling or tightness in the chest lasting for more than three days within the past 
12 months. 
2. Coughing, wheezing, and/or shortness of breath that lasted more than six weeks 
during the last 12 months and meeting three out of the following five criteria: 
 Cough, wheezing, and/or shortness of breath that was present more than half 
the days and nights during the six-week period. 
 Cough, wheezing, and/or shortness of breath that was aggravated by exercise 
or cold air. 
 A parent or sibling with asthma. 
 No history of antibiotic therapy for sinusitis accompanying cough. 
 Cough, wheezing, and/or shortness of breath that resulted in disturbance of the 
child’s sleep.114 
Geographic residence of the family was the final inclusion criteria of NCICAS.  The 
index child’s primary residence had to be in specific census tracts where at least 20% of 
households had incomes below the federal government’s poverty income guideline for 1990.  
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Interviewers asked respondents to provide their address and then used maps to determine if 
families’ residences met this criterion.  Families were ineligible for the NCICAS study if 
they were participating in another asthma-related research project or intervention.   
Mitchell et al. reported that 4,570 families were screened for eligibility and 2,385 
families (52%) met the NCICAS study inclusion criteria.  2,143 families provided consent to 
participate in the NCICAS study (90% of the total eligible).   
Data collection occurred at several points.  The baseline interview occurred three to 
five weeks after the eligibility screening.  Trained interviewers administered the in-person 
survey questionnaire. The primary caregiver, defined as the adult responsible for the index 
child’s care the majority of the time, provided information about the child’s symptom history 
and asthma-care utilization.  Moreover, information about the family of the index child, 
including familial adherence to medications, family dynamics, social support, psychosocial 
stressors, and socio-demographic characteristics, was collected.  The completion of the 
baseline survey took 2 ½ hours, on average.115  A total of 1,528 families completed the 
baseline in-person survey.  (71% of the total eligible who provided consent.)65  
Study families also completed follow-up interviews 3, 6, and 9 months after the 
baseline interview via telephone.  This short interview asked the primary caregiver about the 
child’s asthma morbidity and health service utilization in the past 3 months.  To minimize 
attrition, NCICAS implemented several retention strategies.  At the time of recruitment, 
caregivers provided addresses and phone numbers for at least two individuals who would 
know how to reach them in the upcoming year.  Although the follow-up interviews were 
scheduled every three months, the project staff corresponded with participants every four to 
six weeks through mailings and phone calls.  Whenever possible, the same interviewer 
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conducted follow-up interviews with the primary caregiver.  These phone interviews were 
typically conducted during the evenings and on the weekends to accommodate the schedules 
of employed participants.  Individuals without working telephones were contacted by mail 
and given the option to either phone into the local research center or to complete follow-up 
interviews at the site of the baseline interview.  If the study site was unable to locate the 
caregiver, NCICAS staff would call directory assistance to inquire about changes in the listed 
phone number, contact references given at the time of recruitment, and then send a certified 
letter to the caregiver’s residence to determine whether the mailing address had changed.116  
Approximately 87% of participants completed all follow-up interviews. 
Participants received $50 for completing the baseline interview and $20 for each 
follow-up interview.  In addition, participants received small gifts such as t-shirts, mugs, and 
refrigerator magnets with the NCICAS logo.116  
 
Study Sample 
The primary objective of this research study is to examine the effect of family 
adaptive resources on asthma-care utilization among children of Black families.  This study 
excluded primary caregivers who described their race/ethnicity as White (n = 25), Latino (n = 
327), Asian (n = 2), Mixed (n = 27), Other (n = 14).  Individuals could self-identify their race 
as Black and ethnicity as Latino; however, in the parent study, Latino respondents indicated 
their country of origin instead of their race.  Similarly, the racial identity of participants who 
self-reported their race/ethnicity as Mixed or Other was not available.  Primary caregivers 
who did not report their racial/ethnic identity were also excluded (n = 15). 
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Children with physician-diagnosed asthma and active asthma symptoms within the 
previous 12 months of the eligibility screening interview were eligible for this study.  In the 
absence of a “gold standard” case definition of asthma, the advantage of limiting the sample 
to children with physician-diagnosed asthma was greater specificity compared to symptom-
based definitions.117, 118, 119, 120  Wheezing is a classic symptom of asthma; however, in young 
children, wheezing may also occur in other respiratory conditions.119  Restricting the case 
definition to physician-diagnosed asthma has the potential to minimize the aforementioned 
misclassification bias.  Therefore, children with probable asthma were excluded from the 
study (n = 109). 
Thus, the final sample consisted of 1,007 children of Black, non-Hispanic primary 
caregivers.  The Institutional Review Board of the School of Public Health at the University 
of North Carolina at Chapel Hill reviewed and approved this study. 
 
Measurement 
This section describes the variables based on data from NCICAS that were used to 
operationalize the conceptual model. 
Dependent Variables 
Number of asthma-related emergency department visits:  This variable was the total 
number of asthma-related emergency department visits completed by the index child during 
the 9-month period subsequent to the baseline interview, as reported by the primary 
caregiver. 
Pattern of asthma-care utilization:  This categorical outcome variable assessed the 
index child’s overall utilization of asthma-care.  First, a binary variable (yes/no) was created 
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to indicate whether the index child had completed any asthma-related emergency department 
visits during the 9-month period subsequent to the baseline interview.  Next, another 
dichotomous variable (yes/no) was constructed to indicate whether the index child had any 
primary-care utilization for asthma-care.  More specifically, these visits included asthma 
check-ups or urgent care visits.  From the aforementioned dichotomous variables, a 
categorical variable was created: 1) non-ED asthma visits only, 2) non-ED and ED asthma 
visits, and 3) no asthma-care utilization.  (No one in the sample reported having only asthma 
ED visits; therefore, a potential category, only ED visits, was omitted.)   
Any emergency department utilization:  A dichotomous variable (yes/no) was created 
to indicate whether the index child had any asthma emergency department utilization in the 
previous 3-month period, as reported at the 6-month follow-up interview by the child’s 
primary caregiver. 
Independent Variables 
Family functioning:  Family functioning was assessed by the Family Relationship 
Index (FRI), which was informed by the Family Environment Scale (FES).115  Briefly, the 
FES, published by Moos & Moos in 1981, was developed to assess the social climate of the 
family.  The FES consists of 90 true-false items that form 10 subscales.  These subscales 
capture three family dimensions:  the quality of interpersonal relationships, potential of 
personal growth for family members, and family organization.106, 121  Test-retest reliabilities 
of the subscales are considered good at 2 months (ranging from .68 to .86) and stable over 4 
months (.54 to .91) and 12 month (.52 to .89) periods.121 
The Family Relationship Index consists of 21 statements from the cohesion, 
expressiveness, and conflict subscales of the relationship dimension of the FES.  Primary 
  
 
32
caregivers were instructed to answer “true” if the statement described his or her family 
accurately and “false” if the family lacked the specific attribute.  Exploratory factor analysis 
was performed on the responses to 17 statements from the Family Relationship Inventory 
using STATA 8.0.122  (Note: Four statements were excluded because they were not original 
items from the Family Environment Scale.)  Exploratory factor analysis was used to confirm 
that the questionnaire items measure specific constructs.123  The factor method was used 
followed by a promax (oblique) rotation.  Two factors, conflict and cohesion, were retained 
for rotation.  Ideally, at least three statements should have significant loadings onto a factor.  
An item was said to load onto a factor if the factor loading was .40 or greater for that factor 
and was less than .40 for the others.  The expressiveness factor was dropped because only 
two statements loaded onto it.   
Five statements that did not have significant loadings were “Family members rarely 
become openly angry,” “We rarely volunteer when something has to be done,” “We say 
anything we want to around home,” “It's hard to blow off steam at home without upsetting 
somebody,” and “Family members often keep their feelings to themselves.”  Thus, these 
statements were not used to operationalize cohesion and conflict. 
Statements and their corresponding factor loadings are presented in Table 1.  The 
seven statements that loaded on the cohesion factor were “Family members really help and 
support one another,” “There is a feeling of togetherness in our family,” “Family members 
really back each other up,” “If there's a disagreement in our family, we try hard to smooth 
things and keep the peace,” “Money and paying bills is openly talked about in our family,” 
“We rarely volunteer when something has to be done at home,” and “There is very little 
group spirit in our family.”  The latter two statements were reverse-coded so that all 
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statements indicate a high level of cohesion.  Five statements that were found to load on the 
conflict factor including, “We fight a lot in our family,” “Family members often criticize 
each other,” “Family members sometimes get so angry they throw things,” “Family members 
sometimes hit each other,” and “Someone usually gets upset if you complain in our family.”   
 
Table 1. Exploratory Factor Analysis with Promax Rotation, Family Relationship 
Index  
 Loading 
Statement Conflict 
 
Cohesion 
 
   
1. Family members really help and support one another. 0.11 0.49 
2. There is a feeling of togetherness in our family. -0.01 0.52 
3. Family members really back each other up. -0.01 0.55 
4. If there's a disagreement in our family, we try hard to 
smooth things and keep the peace. 
0.08 0.47 
5. There is very little group spirit in our family. 0.19 0.42 
6. We tell each other about our personal problems. -0.01 0.44 
7. Money and paying bills is openly talked about in our 
family. 
-0.08 0.40 
8. Someone usually gets upset if you complain in our family. 0.41 0.11 
9. We fight a lot in our family. -0.41 -0.16 
10. Family members sometimes get so angry they throw 
things. 
-0.52 -0.01 
11. Family members often criticize each other. -0.48 -0.18 
12. Family members sometimes hit each other. -0.58 0.10 
Note: n=984 
 
Cohesion and conflict were operationalized as the total number of endorsed responses 
to the cohesion and conflict statements, respectively.  Cohesion scores ranged from 0 to 7, 
and conflict scores ranged from 0 to 5.  Higher scores indicate greater cohesion or higher 
conflict.110 
Social support: The NCICAS social support inventory assesses the caregiver’s 1) 
perception of the emotional climate of his or her interpersonal relationships and 2) perception 
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of the availability of concrete assistance in caring for the asthmatic child.  The primary 
caregiver of the index child provided “yes” or “no” responses to indicate whether she 
perceived someone could carry out each helpful task.  Primary caregivers completed the 
social support inventory at the baseline interview. 
One disadvantage of the NCICAS social support inventory was that its validity and 
reliability had not been previously evaluated.  Therefore, the first step was to conduct a 
confirmatory factor analysis (CFA) of the NCICAS social support inventory.  The objective 
of confirmatory factor analysis is to determine the ability of a predefined factor model to fit 
the NCICAS data.124  Moreover, this technique can be used to assess the validity of a set of 
measures. 
Confirmatory factor analysis requires an a priori hypothesized model.  Figure 5 
illustrates the proposed hypothetical model for this study.  Six items from the NCICAS social 
support inventory were predicted to measure the latent variable, asthma-specific, 
instrumental support: “If child was sick with asthma and you needed to get to the hospital, is 
there someone who would take you?” (S1 in Figure 5); “If you needed a quick emergency 
loan to pay for your medications or a doctor visits, is there someone who would loan it to 
you?” (S2); “If you were sick in bed, is there someone who would help you with your daily 
chores or housework?” (S3); “Is there someone who helps take care of your child on a 
regular basis?” (S4); “If your child was sick at home with asthma and you had to go out, is 
there someone who would come over and stay with your child?” (S8); and “If you had to be 
away from home for a week, is there someone who could take care of your child and manage 
his/her asthma?” (S10)  A latent variable is defined a hypothetical construct that is not 
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directly observed; however, its existence is evident by its influence on the observed 
variables.  Each observed variable is influenced by the latent variable and random error. 
Similarly, four items from the social support inventory were purported to capture the 
latent variable of emotional support.  They were: “Is there someone you can share your most 
private worries and fears with?” (S5); “Would you say that you usually receive the emotional 
support you need?” (S6); “Is there someone who could give you good advice about how to 
take care of your child's asthma?” (S7); and “If you were worried about child's asthma, is 
there someone you could talk to?” (S9).  
Confirmatory factor analysis was performed to test the proposed model presented in 
Figure 5 to the sample data.  The statements in the left column were abbreviated S1, S2, etc.  
This analysis was conducted in Mplus 4.1 among 989 cases.125  The default estimator is a 
robust weighted least squares estimator using tetrachoric or polychoric correlations.125, pg 49  
As shown in Table 2, all standardized factor loadings were greater than .32, indicating that 
they were meaningful associations between the measured variables and the latent factors.126  
Furthermore, the z-statistics of the factor coefficients were statistically significant (p<.05). 
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Figure 5.  Confirmatory Factor Analysis Model, Social Support Inventory 
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Table 2. Confirmatory Factor Analysis of the Social Support Inventory 
 
Latent Factors and 
Variables 
Standardized 
loading 
z-statistic Indicator 
reliability a
Error 
variance b 
Composite 
reliability c
  
Emotional 
Support 
    0.87 
   S5 0.792 0.000 0.627 0.373   
   S6  0.802 14.055 0.643 0.357   
   S7  0.782 13.876 0.611 0.389   
   S9  0.811 14.511 0.656 0.344   
            
Instrumental 
Support 
        0.86 
   S1 0.642 0.000 0.412 0.588  
   S2  0.613 10.933 0.376 0.624  
   S3 0.816 12.697 0.666 0.334  
   S4  0.637 11.435 0.405 0.595  
   S8  0.823 13.255 0.677 0.323  
   S10  0.789 12.649 0.623 0.377  
Notes:  a  Indicator reliability is the square of the standardized factor loading.  b Error variance is the 1 minus the 
indicator reliability. c The formula to calculate the composite reliability index is (Σ Li)2/(Σ Li)2  + Σ Var (Ei).  
(n=989) 
 
The goodness of fit indices was evaluated.  The null hypothesis of the chi-square test, 
for example, states that the proposed model fits the data.  The resulting p value from the chi-
square test should be insignificant (greater than .05), but I found that the p-value for this test 
was significant (p = .001).  One widely recognized disadvantage of the chi-squared test of 
model fit is that it often results in significant p-values, especially within large samples, even 
if the model provides a good fit.127  For this reason, other fit indices were consulted. 
Another widely used goodness of fit index is the comparative fit index (CFI).  Values 
greater than .9 suggest the model has an acceptable fit to the data whereas values greater than 
.95 indicate an excellent fit.  The CFI value for this model was .954.  Similarly, a model 
demonstrates an excellent fit to the data if the Root Mean Square Error of Approximation 
(RMSEA) is less than .05.  The RMSEA for this model was .057..  In summary, these fit 
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indices suggested that the model had a good fit to the data.  As a result, modifications were 
not made to the initial proposed model. 
To determine the internal consistency of the factors, the composite reliability was 
calculated.  The composite reliability is similar to the Cronbach’s alpha; it estimates the 
internal consistency reliability of a scale.127  As shown in Table 2, the composite reliability of 
the emotional support factor is .87, and that of the instrumental support factor is .86.  The 
minimum acceptable level for reliability in research is .70.127, 128  The composite reliability 
for emotional and instrumental support exceeded this standard. 
To test for discriminant validity between emotional and instrumental support, (i.e., 
test whether emotional support and instrumental support represent two distinct constructs), 
the chi-square difference test was performed.  The chi-square difference test compares the 
standard model to a less restricted one.  Confirmatory factor analysis with dichotomous 
outcomes generates mean and variance-adjusted weighted least-squares method (WLSMV) 
estimators in Mplus 4.1.125  The standard approach of taking the difference between the chi-
square values of each model was inappropriate because the difference in the chi-square 
statistics would not be distributed as chi-squared.  To obtain the correct chi-square 
difference, the difftest command was used.  The chi-square difference was 26.649 with 1 
degree of freedom for the difference test and was significant at the p=.001 level.  Therefore, 
the superior model is the one where emotional and instrumental supports were distinct 
factors. 
The standardardized coefficients generated by the confirmatory factor analysis (refer 
to Table 2) were used to create weights.  The question, “If you were worried about child's 
asthma, is there someone you could talk to?” was selected as the referent item among the 
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emotional support items and assigned the weight of one.  For the instrumental support 
variable, the question, “Is there someone who helps take care of child on a regular basis?” 
was chosen as the referent item.  All weights were multiplied by the value of 1 if the 
respondent perceived that someone would perform the supportive behavior; otherwise, the 
product was equal to zero.  The sum of the weighted items was computed for respondents 
with non-missing values (n=989).  Instrumental social support was operationalized as a 
binary variable (high/low) where the primary caregiver was considered to have low 
instrumental support if his or her weighted sum was below the 50th percentile.  Similarly, 
emotional support was constructed as a binary variable (high/low) in the same manner. 
Predisposing Factors 
Age of the index child:  This continuous variable was the age of the index child at his 
or her most recent birthday, measured in years, as reported by the respondent at the baseline 
interview.  The parent study restricted eligibility to caregivers of asthmatic children aged 4 to 
9 years old, thereby limiting the range of possible values of this variable. 
Gender of index child:  A dichotomous variable was created to indicate whether the 
index child was a boy (yes/no).   
Caregiver education:  At the baseline interview, respondents were asked to indicate 
the highest grade or level of school that they had completed.  In the parent study, this 
variable consisted of the following five (5) categories: 1) specific grade completed for grades 
0-11, 2) GED or 12th Grade, 3) one or two years of college/technical/vocational training, 4) 
three or four years of college/technical/vocational training, and 5) five or more years of 
college/technical training.  In this analysis, this variable was transformed into an ordinal 
variable with three categories: 1) less than high school, 2) high school degree or equivalent, 
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and 3) any college/vocational training.  The referent group was composed of primary 
caregivers with high school diplomas or the equivalent.   
Caregiver race/ethnicity:  Race/ethnicity of the primary caregiver was the descriptor 
that he or she selected to describe his or her ethnic identity.129  In the NCICAS study, Black 
caregivers could choose from the following categories: a) African-American, b) West Indian, 
c) Caribbean Black, or d) Other Black.  Since a small number of caregivers self-reported as 
one of the latter three categories, these categories were combined to create a dichotomous 
variable for African-American ethnicity (yes/no). 
Family history of asthma:  Family history of asthma refers to whether any parent 
and/or sibling of the index child had asthma.  This variable was solely based on the parent 
proxy.  The actual history of asthma was not verified with medical records or physician 
report.  Family history of asthma was operationalized as a dichotomous variable (yes/no) to 
indicate a positive family history of asthma. 
Family structure:  The formula of family structure was based upon the reported 
residents in the child’s household at the baseline interview.  It was constructed as a 
categorical variable with the following groups: 1) biological mother married or living 
together with biological father, 2) biological mother married to stepfather, 3) female-headed 
household with no other adults living in the household, 4) biological mother residing with her 
mother, and 5) single mother residing with another adult (relationship unspecified).  The 
referent group was single, female-headed households. 
Enabling Factors 
Household income:  Household income was defined as the total income for all adults 
within the household before taxes during the previous year.  This measure included income 
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sources such as employment wages, child support, and public assistance benefits.  
Respondents were asked to select one of the following thirteen income categories closest to 
the total income of the household during the baseline interview:  Under $5,000; $5,000 to 
$9,999; $10,000 to $14,999; $15,000 to $19,999; $20,000 to $24,999; $25,000 to $29,999; 
$30,000 to $34,999; $35,000 to $39,999; $40,000 to $44,999; $45,000 to $49,999; and 
greater than $50,000.  This variable was operationalized as an ordinal variable with the 
following categories: 1) Less than $10,000; 2) $10,000 to $19,999; and 3) Greater than 
$20,000.  These income groups were selected because more than half of respondents reported 
that their total household income was less than $15,000.  The referent group was families 
with total household incomes less than $10,000. 
Child’s insurance type:  NCICAS study interviewers inquired whether the child was 
insured at the time of the baseline interview.  Participants who indicated that his or her child 
was insured were then asked to specify the type of insurance, using one of the following 
three categories: Medicaid, private (non-HMO), and public or private HMO.  This variable 
was coded as a categorical variable with three groups: 1) Uninsured, 2) Medicaid-insured, 
and 3) Other insurance.  The referent group was Medicaid-insured children.   
Usual source of asthma-care:  In this study, the usual source of asthma-care was the 
predominant medical site where the index child routinely sought preventive asthma visits.  
This variable was originally coded as a categorical variable with the following categories: 1) 
Private physician office, 2) Pediatric clinic, 3) Neighborhood or school clinic, 4) 
HMO/prepaid group, 5) Other, 6) No usual source of care, and 7) Did not seek any non-ED 
asthma-care.  This variable was recoded into a dichotomous variable to indicate whether the 
index child had a usual source of asthma-care (yes/no). 
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Need Factors 
Symptom severity level:  The frequency of asthma symptoms is the recommended 
method to determine the index child’s level of asthma severity.90  At the baseline interview, 
primary caregivers were asked the following questions: “In the last two weeks, how many 
days did child have wheezing or tightness in the chest or cough?” and “In the last two weeks, 
how many nights did child wake up because of asthma, wheezing, or tightness in the chest or 
cough?”  The primary caregiver’s responses were recorded as continuous variables.   
Each index child was assigned daytime and nighttime symptom severity levels 
according to the National Asthma Education and Prevention Program (NAEPP) Guidelines 
for the Diagnosis and Management of Asthma.  Table 3 illustrates how the NAEPP criteria 
values were adapted to construct severity levels using a two-week recall period.  (The 
NAEPP symptom classification scheme is based on a one-month recall.)  If the daytime and 
nighttime severity levels were discordant, the index child was assigned to the more severe 
level.130  If either daytime or nighttime symptom level was missing, the child was assigned to 
the non-missing severity level. 
The child’s symptom severity level was constructed as an ordinal variable with the 
following levels of severity: mild intermittent, mild persistent, and moderate/severe 
persistent.  The referent group was children with mild intermittent asthma. 
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Table 3. Criteria for Classification of the Child’s Asthma Symptom Severity Level  
 
 NAEPP Guidelines* Extrapolation for NCICAS recall
Asthma Symptom 
Severity Level 
Daytime 
Symptoms  
Nighttime 
Symptoms 
Daytime 
Symptoms 
Nighttime 
Symptoms  
Mild intermittent ≤ 2 days/week ≤ 2 times a  
month  
0-4 days 0-1 time per 2 
weeks 
     
Mild persistent > 2 days/week  
but not 1 time a 
day 
> 2 times a  
month  
5-13 days  2 times per 2  
weeks 
     
Moderate/severe 
persistent 
Daily >1 time  
a week  
14 days  > 2 times  
per 2 weeks 
     
Note: *Source: National Asthma Education and Prevention Program. Expert panel report II.  Guidelines for the diagnosis 
and management of asthma. Bethesda, MD; 1997. Report Number: NIH 91-3042. 
Family Management Behaviors 
Resident smokers in the child’s household:  Children with asthma who are exposed to 
second-hand smoke are likely to have more frequent asthma symptoms and complete more 
medical visits.131  In this study, this measure assessed whether members within the child’s 
household smoked tobacco products, as reported by the primary caregiver.  This variable was 
transformed into a dichotomous variable (yes/no) to indicate whether smokers lived in the 
index child’s home. 
Perceived efficacy of early symptom recognition:  Efficacy refers to the confidence 
that an individual has in himself/herself  to perform specific tasks.132, 133  Greater perception 
of the onset of asthma symptoms is associated with lower morbidity in children with asthma, 
after controlling for severity.134  At the baseline interview, respondents were asked, “How 
confident are you that you will be able to recognize the first signs of an attack?”  The primary 
caregiver rated his or her perceived efficacy to recognize asthma symptoms at the start of an 
exacerbation using a scale of 1 (Not at all confident) to 9 (Extremely confident).  In this 
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study, this variable was an ordinal variable with four groups: a) “Not at all confident” if the 
respondent’s rating ranged from one to four, inclusive; b) “Somewhat confident” if the 
respondent’s rating was five or six; c) “Very confident” if the respondent’s rating was seven 
or eight; and d) “Extremely confident” if the respondent’s rating was nine.  The referent 
group was primary caregivers who were extremely confident in the ability to recognize 
symptoms. 
Use of preventive asthma medications:  At the baseline interview of NCICAS, 
participants were asked whether they adhere to prophylactic asthma medication regimens.  
This variable was dichotomous (yes/no). 
Family Stressors 
Family stressors:  NCICAS investigators modified the Psychiatric Epidemiology 
Research Interview Life Events Inventory (PERI-LEI), a 102-item, stressful life event 
checklist developed by Dohrenwend et al.  Respondents were asked to endorse whether 
potentially stressful events ranging from victimization, death of close friends and family, 
changes in the quality of intimate relationships and friendships, and economic hardships 
occurred in the past 12 months.  Selection of the stressful life events in the inventory was 
informed by in-depth interviews with low-income, urban residents in New York City.  The 
advantage of the PERI-LES is that it is one of the most widely used life event inventories, 
especially among culturally diverse populations.104, 135 
The modified inventory has 46 items.  One-half of the items in the NCICAS stressor 
inventory are from the original checklist, and the remaining items were either modifications 
of original statements or additional items created by NCICAS investigators.  Since the new 
statements were not pilot-tested or constructed using robust evidence, only items from the 
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original inventory were used to assess the prevalence of stressful life events in the sample.  
The five stressor domains and the corresponding stressful life events (presented in 
parentheses) were: 1) romantic relationships (relationship broke up, married, divorced, 
infidelity, trouble with in-laws, spouse or partner died), 2) employment (started work after 
not working for a long time, conditions at work changed for the worse, laid off, and fired), 3) 
residence/housing (moved to a worse residence or neighborhood, unable to move after 
expecting to move, lost a home to fire, flood, or other disaster, and someone stayed on living 
in your house after he/she was expected to leave), 4) crime/victimization (assaulted or 
robbed, involved in a lawsuit, arrested, convicted of a crime, and went to jail), and lastly 5) 
economic hardship (car, furniture, or other property repossessed, went on welfare, and went 
off welfare.)  The total number of endorsed life events for each stressor domain was 
calculated; these variables were continuous.   
Control Variables 
Season of response:  The season of response is the season that corresponds to the date 
of the baseline interview.  The dates that each season (winter, spring, summer, and fall) 
began was based on astronomical solstices and equinoxes.  The referent group was children 
who completed the baseline interview in the spring. 
School attendance:  This binary variable (yes/no) indicates whether the index child 
attended day-care or school, as reported by the primary caregiver at the baseline interview. 
 
Analytic Strategy 
This section summarizes the research hypotheses, describes the independent and 
dependent variables, and the statistical techniques used to test the research hypotheses. 
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Exploratory Data Analysis 
Univariate analyses were performed to describe the sample.  For continuous 
variables, means and standard deviations were calculated whereas frequencies were 
computed for categorical variables.  In addition, univariate analysis of the reported negative 
life events was performed to determine the prevalence of stressful life events in the sample.  
Bivariate analysis was used to examine differences between children who were asthma ED 
users and those children who did not seek asthma-care from the emergency department.  
Univariate differences in child and family characteristics among the three groups of asthma-
care utilization were examined by one-way analysis of variance (ANOVA) for continuous 
variables and Pearson chi-square test of independence for categorical variables.  Patterns of 
missing data were investigated.  
 
Specific Aim 1:  To determine if family adaptive resources are associated with pediatric 
asthma emergency department visits. 
 
Hypothesis 1:  Children of families with greater cohesion have fewer asthma ED visits than 
children of less cohesive families. 
Hypothesis 2:  Children of low-conflict families have fewer asthma ED visits than children of 
families with greater conflict. 
Hypothesis 3:  Children of caregivers who perceive low availability of emotional support 
have more asthma ED visits than children of families that perceive greater 
support. 
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Hypothesis 4:  Children of caregivers who perceive low availability of asthma-specific 
instrumental support have more asthma ED visits than children of families 
that perceive greater support. 
Variables 
The dependent variable was the total number of asthma ED visits completed by the 
index child in the 9-month period following the baseline interview, as reported by the child’s 
primary caregiver.  It was a count rather than a continuous variable.1  The independent 
variables were the family’s cohesion score (Hypothesis 1), the family’s conflict score 
(Hypothesis 2), the caregiver’s perceived availability of emotional support (Hypothesis 3), or 
the caregiver’s perceived availability of asthma-specific, instrumental support (Hypothesis 
4).  Control variables (hypotheses 1-4) were age and sex of the index child, caregiver 
education, family history of asthma, family structure, household income, child’s health 
insurance, usual source of asthma-care, asthma symptom severity level of the index child, 
caregiver efficacy, resident smokers in the child’s household, medication adherence, school 
attendance, and season of response. 
Multivariate Analysis 
Negative binomial regression (NBR) was employed to examine the association 
between family adaptive resources and the total number of asthma ED visits.  One advantage 
of the NBR count regression model over other models is that it is well-suited to handle 
overdispersion.  The negative binomial model assumes that the mean is equal to μ and the 
variance is equal to μ + α, where α is an overdispersion parameter to be estimated.136  
Overdispersion in count models has similar consequences just as heteroskedasticity does in 
                                                 
1 Count outcomes are distinct from continuous variables because the former represents discrete, non-negative 
occurrences of an event within a given unit of time. 
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linear regression models; statistical inferences may be incorrect because the estimated 
standard errors are too small.136 
All multivariate analyses were carried out on data in which the missing values were 
replaced with multiple imputation (MI).  Multiple imputation is widely considered a superior 
means of handling missing data for two reasons.137  First, multiple imputation imputes 
missing data points several times, thereby generating multiple datasets.  In doing so, MI 
accounts for the fact that the missing data are not actually observed.  Other imputation 
methods, in contrast, substitute missing values once.  Second, multiple imputation adds 
random error to the imputed data point to preserve variation in estimators.138, 139  The 
“switching regression” method of multiple multivariate imputation was performed using the 
mvis command in STATA 8.0.140  In most circumstances, the recommended number of 
imputations (m) is at least 3 but not greater than 5.140, 141, 142  Using this guideline, five 
imputed datasets were generated. 
Each imputed dataset was separately analyzed using maximum likelihood estimation 
(MLE) of negative binomial regression in STATA 8.0.  Robust standard errors clustered by 
study site were employed.  MI parameters were calculated by combining estimates from the 
independently analyzed datasets using Rubin’s rules.138, 139  Briefly, MI parameter estimators 
were computed as the average beta coefficient across the five imputed datasets.  Multiple 
imputation estimates of variance were calculated as the weighted sum of the within-
imputation variance (the average of the variances across the generated datasets) and the 
between-imputation variance (the difference between the parameter estimate for each dataset 
and the mean parameter estimate).122, 137, 140, 141, 142, 143 
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Specific Aim 2:  To examine whether family adaptive resources influence asthma 
outpatient utilization. 
Hypothesis 5:  Compared to children of families with less cohesion, children of families with 
greater cohesion are 1) more likely to be asthma primary-care only users and 
2) less likely to be non-users or combination users (both emergency 
department and primary care utilization). 
Hypothesis 6:  Compared to children of families with more conflict, children of families with 
lower conflict are 1) more likely to be primary-care only users and 2) less 
likely to be non-users or combination users.  
Hypothesis 7:  Children of families that report high emotional support are 1) more likely to 
be primary-care only users and 2) less likely to be non-users and combination 
users of asthma-care, compared to children of families with high emotional 
support.  
Hypothesis 8:  Children of families that report high asthma-specific, instrumental support are 
1) more likely to be primary-care only users and 2) less likely to be non-users 
combination users of asthma-care compared to children of families that report 
high asthma-specific instrumental support.  
Variables 
The independent variables of interest were family cohesion score (hypothesis 5), 
family conflict score (hypothesis 6), the caregiver’s perceived availability of emotional 
support (hypothesis 7), and the caregiver’s perceived availability of asthma-specific, 
instrumental support (hypothesis 8).  The dependent variable, utilization group, is a three-
level unordered categorical variable: non-user of asthma-care services, primary-care only 
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users, and combination users, that is, children who sought asthma-care in the ED as well 
primary-care settings.  Control variables include family history of asthma, household income, 
child’s health insurance, usual source of asthma-care, and asthma symptom severity level. 
Multivariate Analysis 
Multinomial logit models (MNLM) were used to examine the association between 
family adaptive resources and utilization group.  Two specification tests were conducted 
prior to estimation; these tests were limited to cases with non-missing data.  The first 
specification test assessed whether any pair of outcome categories should be combined.  For 
example, if none of the independent variables significantly affected the likelihood of being a 
non-user of asthma-care versus combination user, these groups are considered 
indistinguishable and should be combined to generate more efficient estimators.144  The 
specification test performed to assess whether an outcome pair should be combined is the 
likelihood ratio (LR) test.  Under the null hypothesis, all of the coefficients generated by the 
logit model (except the constant) are simultaneously equal to zero.  If we reject the null 
hypothesis, we can conclude that the two outcome groups are distinct and should not be 
collapsed together.  The likelihood ratio test for combining outcomes was performed using 
the mlogtest, lrcomb command in STATA 8.0.122 
The hypothesis that non-users and combination users were indistinguishable with 
respect to cohesion, conflict, family history of asthma, the child’s health insurance type, 
household income, symptom severity level, and possession of a usual source of care was 
rejected at the .10 level (Χ2 = 22.69, df  = 14, p = .07).  In contrast, the null hypothesis was 
not rejected for combination users versus primary-care users and primary-care only users 
versus non-users, so arguably, these groups can be combined.  Since this specification test 
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was performed using actual data (that is non-imputed data), the decision of whether to 
combine outcome groups was conservative.  Therefore, three outcome groups were retained.   
A second test examined a major assumption of the multinomial logit model, the 
independence of irrelevant alternatives (IIA) assumption.  It posits that adding or deleting 
outcomes does not affect the odds of the remaining outcomes.  The underlying assumption is 
that unobserved determinants of the outcome are uncorrelated.  Hausman and McFadden 
proposed a Hausman-type test to evaluate whether the IIA assumption is violated and to 
check for whether use of the multinomial logit model is appropriate.144, 145  Under the null 
hypothesis of independence from irrelevant alternatives property, the inclusion of all 
outcome groups in the dependent variable for the MNLM is valid and the estimators are 
consistent and efficient; under the alternative hypothesis, they are inconsistent.2  The 
estimators of the MNLM using the dependent variable where one outcome group had been 
excluded are consistent under the null and alternative hypotheses but inefficient.  The test 
statistic is the variance-covariance matrix of the difference between the two estimators and is 
asymptotically distributed chi-squared.146  (Computation of the test statistic is presented in 
the footnote.3)  A non-significant test statistic and thus failure to reject the null hypothesis 
suggests the IIA assumption has not been violated and use of the multinomial logit is valid.  
The Hausman-type test was performed using the hausman command in STATA 8.0.122   
                                                 
2 In econometrics, consistency is an important property of estimators. An estimator is said to be consistent if it 
approximates the population estimator as sample size increases.  
 
3 The test statistic for the Hausman-type specification test is H = (Βc -Βe)́ (Vc - Ve) -1 (Βc - Βe) 
Βc is the coefficient vector for the unrestricted model (all observations) 
Βe is the coefficient vector for the restricted model (subset of observations) 
Vc is the covariance matrix of coefficients from the unrestricted model (all observations) 
Ve is the covariance matrix of coefficients from the restricted model (subset of observations) 
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The test statistic was -.89 and was asymptotically distributed chi-square with 15 
degrees of freedom.  Admittedly, chi-square values are typically positive values.  Long and 
Freese argue that a negative chi-square result provides robust evidence that the independence 
of irrelevant alternatives had not been violated.147  Therefore, I concluded that the IIA holds 
true and the MNLM is appropriate. 
Missing values were replaced using multiple imputation and five imputed datasets 
were generated.  (This process was described in detail in the analytic strategy section for 
specific aim one).  MI multinomial logit parameter estimators and standard errors were 
generated using the micombine mlogit command in STATA 8.0.122 
Two beta coefficients were generated for each independent variable.  Each coefficient 
represents the impact of the corresponding covariate on the desirability of each choice 
relative to non-users of asthma-care.  Beta coefficients were transformed into marginal 
effects using the means of the independent variables.  An advantage of this measure is that it 
explains how a change in an independent variable affects the likelihood of an outcome.  Said 
differently, the discrete change can be interpreted as the effect on the likelihood of making 
the choice due to a change in an independent variable, holding all other variables constant.145  
Moreover, another benefit of the marginal effect is that it is not interpreted relative to a base 
category. 
The reader should note that conclusions about the statistical significance of any 
independent variable must be formally tested for multinomial logit models.  Likelihood ratio 
(LR) tests were used to test for the overall statistical significance of independent variables.   
(i) H0: βcohesion, primary-care only|non-users  = βcohesion, combination users|non users = 0 
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The LR test compares the log-likelihood from the full model --in this case, the model 
that excludes the constraints posed by equation (i), and a restricted model where all of the 
beta coefficients associated with the independent variable of interest are jointly equal to zero, 
represented by equation (i).  The LR test assesses whether the difference in log-likelihood 
between the full and restricted models is significantly different from zero; therefore, the test 
statistic is calculated as the difference in the log-likelihood values and is distributed 
asymptotically as chi-squared with two degrees of freedom.146  If the test statistic is non-
significant, we fail to reject the null hypothesis and conclude that the independent variable 
does not have a significant effect on the child’s utilization group.  LR tests were performed 
on one imputed dataset using the lrtest command in STATA 8.0.  
 
Specific Aim 3: To test whether family adaptive resources mediate the relationship between 
family stressors and asthma emergency department utilization.  
Hypothesis 9:  A caregiver’s perception of emotional support mediates the association 
between family stressors and the child’s asthma-related emergency 
department utilization. 
Variables 
The dependent variable was whether the index child sought asthma ED use (yes/no), 
as reported at the 6-month follow-up interview.  Independent variables were the stressor 
domains of relationship changes, employment, housing, economic, and crime/victimization.  
The sole potential mediating variable was the perceived availability of emotional support.  
The reader should note that the other family adaptive resources (cohesion, conflict, and the 
perceived availability of asthma-specific instrumental support) were not mediator candidates 
because they did not have statistically significant effects on the child’s asthma ED utilization.  
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Additional covariates included age and sex of the index child, family structure, family history 
of asthma, total household income, symptom severity level, and medication adherence.   
Mediation Analysis 
The mediation analysis was performed using the guidelines described by Baron and 
Kenny.148  More specifically, several conditions must hold true in order to demonstrate a 
mediation effect.  First, a significant association between the stressor domain and the 
probability of asthma ED utilization must be demonstrated.  Second, the potential mediating 
variable must have a significant independent effect on the probability of asthma ED 
utilization.  The third condition states that the candidate stressor domains (identified in Step 
One) must influence the mediating variable. 
Beta coefficients and standard errors were generated by logit models.  Robust 
standard errors clustered by study site were employed.  Logit models were conducted using 
the logit command in STATA 8.0.122  The statistical findings from these preliminary analyses 
were used to select the candidate stressor domains. 
Tau (τ ) is the beta coefficient of the candidate stressor domain generated by a logit 
model (Model 1).  Tau prime (τ') is the beta coefficient of the candidate stressor domain 
generated by a logit model after adjustment for the potential mediating variable (Model 2).4     
Model 1:  ED use = Β1 + τ [stressor domain] 
Model 2:  ED use = Β2 + τ' [stressor domain] + Β [potential mediating variable] 
A mediation effect is demonstrated if the effect of the stressor domain on the 
likelihood of the index child having an asthma emergency department visit decreases after 
                                                 
4 In logit models, the variance is unobserved. To standardize the coefficients, parameter estimates were divided 
by the variance of the dependent variable from the model.4  The formula for the variance of the latent variable is 
Var(y*)=Β' Var(x) Β + Var (ε) where Β is a vector of estimated coefficients, Var (x) is the covariance matrix 
for the observed data, and Var (ε) = π2/3.  
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adjustment for the potential mediating variable.  Said differently, tau prime should be less 
than tau.  The estimate of mediation was calculated as τ – τ' after standardization of the 
coefficients.149 
 
 
 
 
  
CHAPTER FOUR 
RESULTS 
In this chapter, I present the results from the statistical analyses described in 
Chapter 3.  The results of the bivariate and multivariate analyses are illustrated in tables and 
summarized in the text. 
 
Description of Sample 
Descriptive statistics of the sample are shown in Table 4.  The mean age of study 
children was 6.1 years (sd = 1.7).  The majority of index children were boys, representing 
almost two-thirds (64.1%) of the sample.  Forty percent of index children had parents and/or 
siblings with asthma.  The majority of caregivers had a high school education or equivalent 
(42.9%), and approximately 27% of persons had attended college or vocational school.  
Single, female-headed household was the most common family structure in the sample 
(44%).  Almost 43% of respondents reported that their total household income was less than 
$10,000.  The majority of children in the sample were Medicaid-insured at the baseline 
interview (72%). 
A common assumption of pediatric studies among populations of color is racial 
concordance between children and their parents; however, this premise is rarely tested.  In 
this study, 97% of primary caregivers used the same racial/ethnic descriptor for the index 
child as themselves (n = 979).  Among the 28 racial/ethnic discordant caregivers and
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Table 4. Characteristics of the Sample 
 
  Percent (n) 
Child’s Age*   6.1  (1.7) 
     
Child’s Gender Boy 64.1 (645) 
 Girl 35.9 (362) 
Caregiver Education Less than high school 30.0 (301) 
 High School/GED 42.9 (430) 
 Some college/graduate 27.1 (271) 
Caregiver Ethnicity African-American 89.7 (903) 
 Black, not African-American 10.3 (104) 
Family History of Asthma Yes 41.3 (590) 
 No 58.7 (415) 
Family Structure Biological parents 28.2 (284) 
 Mother and stepfather 6.7 (67) 
 Single mother 44.2 (445) 
 Mother and grandmother 15.6 (157) 
 Mother and other adults 5.3 (54) 
Household Income Less than $10,000 42.6 (389) 
 $10,000 to $19,999 27.3 (249) 
 Greater than $20,000 30.1 (275) 
Child’s Health Insurance Uninsured 6.9 (69) 
 Medicaid 71.5 (719) 
 Other Insurance 21.6 (217) 
Asthma Symptom Severity Mild intermittent 54.9 (551) 
 Mild persistent 15.4 (155) 
 Moderate/severe persistent 29.7 (298) 
Usual Source of Care Yes 64.8 (652) 
 No 35.2 (355) 
Caregiver Efficacy Not at all/little confident 6.6 (67) 
 Somewhat confident 13.1 (132) 
 Very confident 37.9 (380) 
 Extremely confident 42.2 (423) 
Resident Smokers Yes 61.8 (620) 
 No 38.2 (383) 
Asthma Medication Use Yes 18.4 (185) 
 No 81.6 (822) 
Note: * Denotes that mean and standard deviation are presented rather than proportions. 
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children, ten (10) primary caregivers who described their race as Black and ethnicity as non 
African-American described their children as African-American.  One Black, non African-
American caregiver described her child’s race/ethnicity as “mixed”.  Similarly, for caregivers 
who self-reported as African-American, the reported race/ethnicity of the child was 1) Mixed 
(n = 13), 2) Puerto Rican (n = 2), 3) West Indian (n = 1), and 4) Other Black (n=1). 
Children in the sample experienced significant asthma morbidity.  The mean number 
of days that the index child experienced symptoms in the past two weeks was 3.03 days (sd = 
3.77).  Further, the mean number of nights that the index child woke up due to asthma in the 
past two weeks was 1.95 nights (sd = 3.23).  There was concordance in daytime and 
nighttime symptom severity levels for 60% of children.  Among children with discordant 
daytime and nighttime symptom severity levels (n = 396), 83% of children had more severe 
nighttime symptoms.  Finally, 55% of children had mild intermittent asthma, 15% mild 
persistent asthma, and 29% were categorized as having moderate/severe persistent asthma.   
Adherence to asthma management behaviors was suboptimal in this population.  
Almost two-thirds (61.8%) of index children lived in households where at least one resident 
smoked.  Less than 20% of primary caregivers reported use of preventive asthma 
medications.  Nonetheless, 80% of primary caregivers indicated that they were very or 
extremely confident in their ability to recognize the early signs of an asthma attack.  
Summary statistics for the cohesion and conflict scores are presented in Table 5.  
Cohesion scores ranged from 0 to 7, where higher scores indicate greater family cohesion.  
The mean cohesion score in the sample was 5.85 (standard deviation= 1.74) while the median 
score was 5.  Conflict scores ranged from 0 to 5, where higher scores indicate higher conflict.  
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The mean and median conflict score in this sample was 1.763 (sd = 1.2) and 2, respectively.  
Almost one quarter of the sample (n=232) had conflict scores of 3 or higher. 
 
Table 5. Descriptive Statistics of Family Functioning Scores 
 
Measure N Mean SD Median Minimum Maximum 
Cohesion score 989 5.85 1.47 6 0 7 
Conflict score 998 1.76 1.11 2 0 5 
 
Table 6 shows the percentages of the caregivers who perceived someone could carry 
out supportive tasks.  After calculating the weighted sum for emotional support, eighty 
percent of primary caregivers were categorized as having high emotion support.  Similarly, 
forty-five percent of primary caregivers were classified as having high instrumental support. 
 
Table 6. Endorsed Social Support Items, Reported As Percentages 
 
Question (%) 
If child was sick with asthma and you needed to get to the hospital, is 
there someone who would take you? 
84.3 
  
If you needed a quick emergency loan to pay for your medications or a 
doctor visits, is there someone who would loan it to you? 
72.1 
  
If you were sick in bed, is there someone who would help you with 
your daily chores or housework? 
83.6 
  
Is there someone who helps take care of [child] on a regular basis?  68.9 
  
Is there someone you can share your most private worries and fears 
with?  
87.3 
  
Would you say that you usually receive the emotional support you 
need?  
92.3 
  
Is there someone who could give you good advice about how to take 
care of child's asthma? 
86.4 
  
If [child] was sick at home with asthma and you had to go out, is there 
someone who would come over and stay with your child?  
87.0 
  
If you were worried about child's asthma, is there someone you could 
talk to? 
90.9 
  
If you had to be away from home for a week, is there someone who 
could take care of [child] and manage his/her asthma?  
85.8 
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Specific Aim 1 
Prevalence of Asthma Emergency Department Utilization 
The total number of asthma ED visits during 9 months of observation ranged from 0 
to 10 among children with non-missing data at all follow-up interviews (n = 855).  The 
modal number of asthma ED visits was zero.  One-third of children completed one or more 
asthma ED visits during the 9-month period following the baseline interview.  Among ED 
users, 52% had reported two or more asthma ED visits (n = 145). 
Missing Data 
We evaluated the pattern of missing data in the dependent variable.  Among the 1007 
African-American children and families that met the study inclusion criteria for this study, 
862 participants (85.6% of sample) completed the 3-month, 6-month, and 9-month follow-up 
interviews.  Approximately 60% of participants with missing data (n = 145) did not report 
the number of asthma ED visits of the index child at one timepoint; for example, 53, 20, and 
13 participants had missing data at the 3-month, 6-month, or 9-month follow-up interview, 
respectively.  The next largest group of participants with missing data (n=31) did not 
complete two “back to back” follow-up interviews.  More specifically, 13 participants had 
missing data at the 3- and 6-month follow up interviews and 28 participants had missing data 
at the 6- and 9-month follow-up interviews.  In addition, one participant had missing data at 
the 3-month and 9-month follow-up interviews.  Lastly, 27 primary caretakers did not 
complete any follow-up interviews after the baseline interview. 
To identify patterns of missing data within my sample, we investigated whether or not 
missing values in the number of reported asthma ED visits at any time-point were dependent 
on the reported number of ED visits in the previous period.  To test whether there was a 
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significant difference between participants with and without missing data, the Wilcoxon 
Rank-Sum Test was conducted.  The Wilcoxon Rank-Sum test is a nonparametric test where 
the null hypothesis states that two samples come from populations with equal medians.150  
The results of the Wilcoxon Rank Sum test at the 3-month, 6-month, and 9-month periods are 
shown in Table 7.  No significant differences in the number of reported of asthma emergency 
department visits at the previous assessment period were found between cases with missing 
values and cases without missing values. 
Table 7. Evaluation of Missing Data 
 
Assessment 
Period 
n Mean ED visits  
At t-1  
Standard 
Deviation 
p 
3-month     
Missing 94 .452 .743 .76 
Not missing 910 .457  .762  
6-month     
Missing 77 .193  .622 .25 
Not missing 927 .211  .562  
9-month     
Missing 14 .142  .640 .87 
Not missing 915 .231  .363  
Note: Differences assessed using the Wilcoxon Rank Sum test. 
 
Bivariate Analysis 
We compared the characteristics of children with asthma ED utilization to those of 
children without ED utilization.  As shown in Table 8, there were not significant differences 
in family adaptive resources, predisposing, enabling, and need factors between children who 
were ED users and those who did not seek asthma care from the emergency department. 
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Table 8. Comparison of Characteristics: Non-ED Users and ED Users, Reported as 
Percentages and Means 
 
Child/Family 
Characteristics 
n Total 
 
Non-ED Users ED Users 
Low emotional support 840 21.1  20.5 22.3 
Low instrumental support 840 55.2  56.1 53.5 
Cohesion score 839 5.85 ± .05 5.87 ± .06 5.82 ± .09 
Conflict score 847 1.74 ± .04 1.73 ± .05 1.79 ± .07 
Child’s Age  855 6.11 ± .06 6.14 ± .07  6.05 ± .09 
Male Index Child  855 63.4 63.4 63.3 
Caregiver Education      
Less than high school 247 29.1 30.5 26.0 
High School/GED 364 42.8 41.9 44.8 
Some college/graduate 239 28.1 27.6 29.2 
African American  855 89.8 89.1 91.4 
Family History of asthma  853 58.2 56.5 61.5 
Family Structure     
Biological parents 240 28.1 27.6 29.1 
Mother and stepfather   58 6.8 6.4 7.6 
Single mother 391 45.7 46.8 43.5 
Mother and grandmother 124 14.5 14.6 14.4 
Mother and other adults   42 4.9 4.7 5.4 
Household Income      
Less than $10,000 322 41.5 40.4 43.6 
$10,000 to $19,999 220 28.4 27.9 29.4 
Greater than $20,000 234 30.1 31.7 27.0 
Child’s Health Insurance     
Uninsured   60 7.0 6.9 7.2 
Medicaid 607 71.2 69.7 74.3 
Other Insurance 186 21.8 23.4 18.5 
Symptom Severity Level     
Mild intermittent 478 56.2 56.9 54.7 
Mild persistent 130 15.3 14.5 16.9 
Moderate/severe persistent 242 28.5 28.6 28.4 
Perceived efficacy     
Not at all/little confident  54 6.3 5.2 8.6 
Somewhat confident 118 13.9 14.5 12.6 
Very/extremely confident 679 79.8 80.3 78.8 
Smokers in Household 851 60.8 60.9 60.4 
Medication Adherence 855 17.8 17.9 17.8 
School Attendance 855 89.5 88.4 91.7 
Notes: *Bivariate analyses performed on collected data.  Statistical significance was determined using the 
appropriate statistical test (Chi-square if the variable is categorical; t-test if the variable is continuous.) 
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Multivariate Analysis 
Multiple imputation beta coefficients and standard errors for the negative binomial 
regression models were computed.  Interpretation of these coefficients is not straightforward.  
Unlike linear regression models, the effect of change of the independent variable on the 
outcome of interest depends on the values of all covariates in the model, and differs for each 
observation.  These beta coefficients were transformed into measures of percentage change 
and are interpreted as the percent change in the number of asthma ED visits for a one-unit 
change in the independent variable. 
Family Functioning and Asthma Emergency Department Visits 
Results from the negative binomial regression model to determine the effect of family 
functioning on asthma emergency department utilization are presented in Table 9.  There was 
a negative association between family cohesion score and asthma ED visits; however, this 
result was not statistically significant.  Similarly, family conflict was not a significant 
predictor of asthma ED use in this sample. 
Social Support and Asthma Emergency Department Visits 
As shown in Table 10, a statistically significant, negative association between the 
primary caregiver’s perception of emotional support and pediatric asthma care utilization 
emerged, after controlling for predisposing, enabling, and need factors.  Compared to 
children of families with low emotional support, children whose caregiver perceived high 
availability emotional support had 31% fewer pediatric asthma emergency department visits 
(p < .05).  In contrast, the association between the perceived availability of asthma-specific, 
instrumental support and the pediatric asthma ED visits was not significant.  (Table 10)  It is 
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interesting to note that the direction of the relationship between instrumental support and the 
number of asthma ED visits was the opposite of what I expected. 
Other family characteristics were important determinants of pediatric asthma ED 
visits.  Family history of asthma, for example, was a significant risk factor of pediatric 
asthma emergency department visits.  Positive family history of asthma (the parent and/or 
sibling of the index child had asthma) increased the expected number of asthma ED visits by 
21%, holding all other variables constant (p < .05).  Type of insurance also influenced 
whether the index child reported to the emergency department for asthma care.  Compared to 
Medicaid-insured children, children insured by HMOs or other private insurance completed 
25% fewer emergency department visits (p < .10).  Surprisingly, the child’s asthma symptom 
severity level was not a significant predictor of asthma ED visits.  Seasonality was also a 
significant predictor of asthma ED visits.  Compared to primary caregivers who completed 
the baseline interview during the spring, ED visits for fall respondents decreased by 61% (p < 
.10).  In contrast, among families who completed the baseline interview during the summer, 
the expected number of asthma ED visits increased by 17%, compared to their counterparts 
who responded in the spring (p < .10).   
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Table 9. Family Functioning and Pediatric Asthma Emergency Department Visits: 
Negative Binomial Regression Coefficients 
 
               Beta SE  
Cohesion Score -0.034 0.050  
Conflict Score 0.018 0.049  
Child’s Age 0.001 0.037  
Male Child 0.085 0.084  
Caregiver Educationa    
Less than high school -0.179 0.184  
Some college/graduate -0.040 0.149  
Family History of Asthmab 0.190 0.087 ++ 
Family Structurec    
Biological parents 0.039 0.159  
Mother and stepfather -0.041 0.190  
Mother and grandmother -0.202 0.154  
Mother and other adults 0.114 0.212  
Household Incomed    
$10,000 to $19,999 0.179 0.147  
Greater than $20,000 0.138 0.126  
Child’s Health Insurancee    
Uninsured 0.109 0.283  
Other Insurance -0.236 0.150  
Source of Asthma Caref 0.093 0.091  
Symptom Severity Levelg    
Mild persistent 0.023 0.256  
Moderate/severe persistent -0.064 0.108  
Perceived Efficacyh    
Not at all/little confident 0.062 0.115  
Somewhat confident -0.143 0.179  
Smokers in Householdi -0.105 0.154  
Medication Adherencej -0.049 0.190  
Attends daycare/schoolk 0.077 0.202  
Season of responsel    
Winter 0.283 0.153 + 
Summer 0.189 0.093 ++ 
Fall -0.969 0.565 + 
Constant -0.561 0.335 + 
Alpha 0.613 0.642  
Notes: (1) Beta coefficients and standard errors calculated by Rubin’s rules.  (2) 1007 observations.  (3) a 
Reference group are those with high school/GED, b Reference group are index children without family history 
of asthma, c Reference group are single, female headed households, d Reference group are families who reported 
total household incomes less than $10,000, e Reference group are index children who are Medicaid insured, f 
Reference group are children without usual asthma care, g Reference group are children whose symptom 
severity level is mild intermittent, h Reference group are caregivers who very confident in recognizing the onset 
of asthma symptoms, i Reference group are all residents in the child’s household are non-smokers, j Reference 
group are children and families who do not use preventive asthma medications, k Reference group are children 
who do not attend day-care or school, and l Reference group are primary caregivers who baseline interview 
occurred in the spring.  (4) + Indicates significant at the .10 level, ++ indicates significant at the .05 level. 
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Table 10. Caregiver Support and Pediatric Asthma Emergency Department Visits: 
Negative Binomial Regression Coefficients 
            Beta     SE  
Emotional Supporta -0.372 0.138 ++ 
Instrumental Supportb 0.156 0.117  
Child’s Age 0.011 0.035  
Male Child 0.072 0.082  
Caregiver Educationc   
Less than high school -0.163 0.182  
Some college/graduate -0.058 0.136  
Family History of Asthmad 0.191 0.082 ++ 
Family Structuree   
Biological parents 0.019 0.159  
Mother and stepfather -0.031 0.196  
Mother and grandmother -0.191 0.154  
Mother and other adults 0.141 0.222  
Household Incomef   
$10,000 to $19,999 0.161 0.154  
Greater than $20,000 0.125 0.127  
Child’s Health Insuranceg   
Uninsured 0.076 0.278  
Other Insurance -0.282 0.150 + 
Source of Asthma Careh 0.080 0.092  
Symptom Severity Level i   
Mild persistent 0.029 0.242  
Moderate/severe persistent -0.096 0.119  
Perceived Efficacyj  
Not at all/little confident 0.112 0.118  
Somewhat confident -0.095 0.173  
Smokers in Householdk -0.103 0.157  
Medication Adherencel -0.053 0.196  
Attends Daycare/Schoolm 0.096 0.207  
Season of Responsen   
Winter 0.244 0.150  
Summer 0.165 0.097 + 
Fall -0.958 0.534 + 
Constant -0.557 0.285 + 
Alpha 0.593 0.642  
Notes: (1) Beta coefficients and standard errors calculated by Rubin’s rules.  (2) 1007 observations.  (3) a 
Reference group are caregivers with low emotional support, b Reference group are caregivers with low asthma-
specific, instrumental support, c Reference group are caregiver with high school diploma/GED, d Reference 
group are index children without family history of asthma, e Reference group are single, female headed 
households, f Reference group are families who reported total household incomes less than $10,000, g Reference 
group are index children who are Medicaid insured, h Reference group are children without usual source of 
asthma-care, i Reference group are children whose symptom severity level is mild intermittent, j Reference 
group are caregivers who very confident in recognizing the onset of asthma symptoms; k Reference group are all 
residents in the child’s household are non-smokers; l Reference group are children and families who do not use 
preventive asthma medications, m Reference group are children who do not attend day-care or school, n 
Reference group are primary caregivers who baseline interview occurred in the spring.  (4) + Indicates 
significant at the .10 level, ++ indicates significant at the .05 level.
  
Specific Aim 2 
Bivariate Analysis 
The sample was almost equally distributed across the three utilization groups 
(dependent variable): 37.3% of index children reported no asthma care utilization, 30.5% of 
children sought asthma care in primary care settings exclusively, and 32.3% of children 
sought outpatient asthma care from emergency departments and primary care sites.  
Descriptive statistics of the child/family characteristics, stratified by utilization group, are 
presented in Table 11.  The mean cohesion and conflict scores did not differ significantly 
across utilization groups.  Moreover, the perceived availability of emotional and asthma-
specific, instrumental support did not vary across groups.  Significant differences, however, 
in enabling factors among the utilization groups were observed.  For example, primary care 
only users were less likely to have Medicaid coverage compared to combination users: 76% 
of combination users were Medicaid-insured whereas 67.6% of children who sought only 
primary care had Medicaid coverage.  Also, 25.3% of non-users had private insurance 
compared to 16.5% of combination users.  Children who reported any primary care 
utilization were significantly more likely to have a usual source of asthma care.  For 
example, 68.5% of combination users had a usual source of care whereas 59.3% of non-users 
reported having a usual source of care.  Age of the index child, family history of asthma, 
household income, and asthma symptom severity level, did not differ across utilization 
groups. 
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Table 11. Comparison of Child and Family Characteristics across Utilization Groups, 
Reported as Percentages or Means  
 
 
 
Child’s Asthma Care Utilization 
Child and Family 
Characteristics 
No Visits 
(n=312) 
Primary Care 
(n=259) 
ED/Primary Care 
(n=267) 
    
Cohesion Score*     5.89 ± 1.46 5.87 ±  1.56 5.83 ±  1.42 
    
Conflict Score* 1.79 ± 1.27 1.74 ± 1.12 1.78 ± 1.43 
    
High Emotional Support 79.3 (249) 80.5 (207) 79.0 (215) 
    
High Instrumental Support 46.2 (145) 40.9 (105) 49.6 (135) 
    
Age of Index Child* 6.18 ± 1.79 6.25 ± 1.71 6.12 ± 1.59 
    
Family History of Asthma 55.5 (173) 61.0 (158) 63.3 (169) 
    
Household Income    
Less than $10,000 43.9 (137) 37.5 (97) 45.3 (121) 
$10,000 to $19,999 23.7 (74) 31.3 (81) 28.0 (75) 
Greater than $20,000 32.4 (101) 31.2 (81) 26.6 (71) 
    
Child’s Health Insurance    
Uninsured   5.8 (18)   7.7 (20)   7.5 (20) 
Medicaid 68.9 (215) 67.6 (175) 76.0 (203) 
Private/Other insurance 25.3 (79) 24.7 (64) 16.5 (44) 
    
Usual Source of Care 59.3 (185) 66.0 (171) 68.5 (183) 
    
Asthma Symptom Severity    
Mild intermittent 57.7 (180) 55.2 (143) 53.2 (142) 
Mild persistent 14.1 (44) 13.9 (36) 17.6 (47) 
Moderate/severe persistent 28.2 (88) 30.9 (80) 29.2 (78) 
Notes:  (1) Analysis limited to cases with non-missing data.  (2) * Represents the mean ± standard deviation for 
the subgroup.  (3) Bold text indicates that p<.10. 
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Multivariate Analysis 
Multinomial logit regression was used to examine the association of family adaptive 
resources and the index child’s pattern of asthma-care utilization.  As illustrated in Table 12 
and Table 13, two beta coefficients were generated for each independent variable.  The 
second columns of these tables demonstrate how the independent variable is associated with 
the probability of a child seeking asthma care in the primary care setting exclusively relative 
to non-users of asthma care.  Similarly, the beta coefficients in the third column of these 
tables represent the impact of the corresponding covariate on the likelihood that the child was 
a combination user compared to children who did not report asthma visits.  Since there are 
two beta coefficients associated with each independent variable, the overall significance of 
independent variables was evaluated using likelihood ratio tests.  (The conventional 
likelihood ratio test is not appropriate for multiple imputation parameters; therefore, this 
specification test was performed using one imputed dataset.)   
Beta coefficients were transformed into marginal effects.  (Refer to Table 14.)  The 
marginal effect is interpreted as the impact on the probability of choosing the utilization 
group resulting from a change in the independent variable.145  For example, a marginal effect 
of -.06 indicates that a one-unit increase in the independent variable decreases the probability 
of the outcome of interest by six percentage points, holding all variables constant.  The major 
advantage of the marginal effects over odds ratios is that it is not interpreted relative to a 
referent category.    
Family Functioning and Asthma Care Utilization Group 
The multiple imputation beta coefficients and standard errors generated by the 
multinomial logit regression model are presented in Table 13.  We did not find a significant 
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association between family functioning and the child’s pattern of asthma-care utilization.  
Results from the likelihood ratio test indicate that family conflict was not a significant 
predictor of this outcome variable (χ2 = .56, df = 2, p = .76).  Moreover, family cohesion was 
not associated with the child’s pattern of asthma-care (χ2 = .15, df = 2, p = .92).   
As shown in Table 12, one variable, possession of a usual source of asthma care, was a 
significant predictor of care utilization (p < .10).  In terms of the marginal effect (Table 11), 
having a predominant medical site for asthma care (compared to not having constant source 
of care) increased the probability that an average child used asthma care by 7 percentage 
points (p = .01).  None of the independent variables significantly predicted the child’s 
exclusive use of primary care or the mixed outpatient use. 
Social Support and Asthma-Care Utilization Group 
Table 13 presents the multiple imputation beta coefficients and standard errors for the 
multinomial logit regression model.  We observed that the caregiver’s perception of 
emotional support did not influence the child’s asthma care utilization (χ2 = .22, df = 2, p = 
.89).  We did not reject the null hypothesis that all of the coefficients associated with the 
caregiver’s perceived availability of asthma-specific, instrumental support were equal to 
zero, providing evidence that this domain of social support was a significant predictor of the 
child’s asthma-care utilization (χ2 = 7.38, df = 2, p = .025).  Children of caregivers who 
perceived high asthma-specific, instrumental support (compared to those with low support) 
were more likely to be non-users of asthma care.  As shown in Table 14, the caregiver’s 
perception of having tangible aid in caring for the index child increased the probability that 
the child did not utilize any asthma-related services by 8 percentage points (p < .05).  The 
perception of instrumental support decreased the probability that the child was primary-care 
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user and combination user; however, these marginal effects were not statistically significant 
(Table 11).   
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Table 12. Multinomial Logit Parameter Estimates and Standard Errors: Family 
Functioning 
 
Child/Family 
Characteristics 
Primary Care Only 
versus Non-Users 
ED/Primary Care Users 
versus Non-Users 
 Beta (SE) Beta (SE) 
   
Cohesion Score -0.026 0.001 
 (0.056) (0.061) 
Conflict Score -0.027 0.008 
 (0.078) (0.086) 
Age of Index Child 0.041 0.008 
 (0.047) (0.048) 
Family History of Asthma a -0.192 -0.219 
 (0.171) (0.173) 
Household Income b   
$10,000 to $19,999 -0.051 0.077 
 (0.204) (0.213) 
Greater than $20,000 -0.057 0.265 
 (0.212) (0.198) 
Child’s Health Insurance c   
Uninsured 0.262 0.299 
 (0.335) (0.357) 
Other insurance -0.145 -0.073 
 (0.224) (0.220) 
Usual Source of Care d 0.282 0.392 
 (0.167)* (0.181)** 
Asthma Symptom Severity e   
Mild persistent -0.181 -0.310 
 (0.248) (0.229) 
Moderate/severe persistent 0.043 -0.113 
 (0.193) (0.196) 
Constant -0.265 -0.389 
 (0.494) (0.609) 
Notes:  (1) Beta coefficients and standard errors calculated by Rubin’s rules.  (2) 1007 observations.  (3) a 
Reference group are index children without family history of asthma; b Reference group are families who 
reported total household incomes less than $10,000; c Reference group are index children who are Medicaid 
insured; d Reference group are children without an usual source of asthma care; e Reference group are children 
whose symptom severity level is mild intermittent.  (4) * Indicates significant at the .10 level; ** Indicates 
significant at the .05 level. 
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Table 13. Multinomial Logit Parameter Estimates and Standard Errors: Social 
Support  
 
Child/Family Characteristics Primary Care Users 
Versus Non-users 
ED/Primary Care Users 
Versus Non-users 
 Beta (SE) Beta (SE) 
High Emotional Support a -0.106 -0.049 
 (0.210) (0.221) 
High Instrument Support b -0.379 -0.338 
 (0.179)** (0.164)** 
Age of Index Child 0.040 0.007 
 (0.047) (0.048) 
Family History of Asthma c -0.211 -0.234 
 (0.172) (0.175) 
Household Income d   
$10,000 to $19,999 -0.060 0.069 
 (0.205) (0.211) 
Greater than $20,000 -0.071 0.251 
 (0.212) (0.196) 
Child’s Health Insurance e   
Uninsured 0.279 0.312 
 (0.335) (0.356) 
Other insurance -0.159 -0.079 
 (0.225) (0.219) 
Usual Source of Care f 0.285 0.395 
 (0.169)* (0.185)** 
Asthma Symptom Severity g   
Mild persistent -0.202 -0.324 
 (0.249) (0.232) 
Moderate/severe persistent 0.032 -0.126 
 (0.193) (0.196) 
Constant -0.173 -0.142 
 (0.380) (0.418) 
Notes:  (1) Beta coefficients and standard errors calculated by Rubin’s rules.  (2) 1007 observations.   
(3) a Reference group is caregivers who reported having low emotional support;  b Reference group is caregivers 
who reported having low instrumental support; c Reference group are index children without family history of 
asthma; d Reference group are families who reported total household incomes less than $10,000; e Reference 
group are index children who are Medicaid insured; f Reference group are children without an usual source of 
asthma care; g Reference group are children whose symptom severity level is mild intermittent.   
(4) * Indicates significant at the .10 level; ** Indicates significant at the .05 level.  
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Table 14. Marginal Effects: Multinomial Logit Regression 
 
 Pattern of Asthma-Care Utilization 
 Non-User Primary Care Only  Primary Care + 
Emergency 
Department 
Predictor ME (SE) ME (SE) ME (SE)
Emotional Support .018 (.042) -.018 (.040) -.000 (.043)
Instrumental Support .083 (.035) -.048 (.034) -.036 (.031)
Child’s Age -.005 (.009) .007 (.009) -.002 (.009)
Family History .051 (.035) -.021 (.031) -.029 (.031)
$10,000 to $19,999 -.001 (.041) -.019 (.037) .020 (.039)
Greater than $20,000 -.022 (.039) -.039 (.040) .061 (.040)
Uninsured -.066 (.064) .028 (.061) .039 (.068)
Other Insurance .027 (.045) -.027 (.042) -.001 (.040)
Usual Source of Care -.079 (.034) .030 (.031) .056 (.036)
Mild Persistent .062 (.049) -.010 (.048) -.048 (.041)
Moderate/Severe 
Persistent 
.011 (.039) .020 (.037) -.029 (.035)
 
Notes: (1) The marginal effects were calculated using the means of independent variables.  (2) Bold text 
indicates p < .05. 
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Specific Aim 3 
Prevalence of Stressful Life Events 
Table 15 presents the descriptive statistics for the five stressor domains.  Over two-
thirds of the sample reported that they had experienced a relationship stressor in the past 12 
months.  The most frequently cited stressful life event in the relationship domain was 
“Relationship broke up”.  The second most endorsed stressor category was economic 
stressors; almost 48% of primary caregivers endorsed one or more life events related to 
economic hardship.  The majority of such respondents stated that the recent change in their 
finances was the receipt of welfare benefits (formerly known the Aid to Families and 
Dependent Children).   
 
Table 15. Descriptive Statistics of Stressor Domains 
 
Stressor Domain Mean SD % Endorsing 1+
Stressful Event(s)
Relationship 1.05 1.01 66.45 
Employment .64 .96 35.86 
Housing .70 .96 44.69 
Crime .35 .75 24.35 
Economic .62 .74 47.54 
Notes: The five stressor domains and the corresponding stressful life events (presented in parentheses) 
were: 1) romantic relationships (relationship broke up, married, divorced, infidelity, trouble with in-laws, 
spouse or partner died), 2) employment (started work after not working for a long time, conditions at 
work changed for the worse, laid off, and fired), 3) residence/housing (moved to a worse residence or 
neighborhood, unable to move after expecting to move, lost a home to fire, flood, or other disaster, and 
someone stayed on living in your house after he/she was expected to leave), 4) crime/victimization 
(assaulted or robbed, involved in a lawsuit, arrested, convicted of a crime, and went to jail), and lastly 5) 
economic hardship (car, furniture, or other property repossessed, went on welfare, and went off welfare.)   
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Bivariate Analysis 
Almost 15% of the sample reported one or more asthma ED visits in the previous 3 
months at the 6-month interview.  Bivariate analysis shows that compared to children who 
did not seek any asthma ED utilization, families of ED users were more likely to experience 
job-related stressors in the previous 12 months (p < .01).  Differences in the number of 
endorsed life events for the economic, house, crime/victimization, and relationship stressor 
domains between ED users and non-ED users were not significant.  
 
Mediation Analysis 
Stressor Domains and Asthma Emergency Department Utilization 
Logit regression models were employed to test the associations of stressor domains 
and the probability of asthma emergency department utilization.  As shown in the column (1) 
of Table 16, the beta coefficient associated with relationship stressor domain was not 
statistically significant (χ2 = .59, df = 1, p = .59).  Column (2) of Table 16 reveals that 
employment-related stressful life events had a significant effect on the probability that the 
index child reported asthma ED utilization (χ2 = 10.20, df = 1, p = .001).  For the average 
child, an additional endorsed life event in the employment domain increases the likelihood of 
asthma ED utilization by 3 percentage points.  Housing stressors were not significantly 
associated with the probability of asthma ED utilization (refer to column (3) χ2=1.86, df = 1, 
p = .17).  Interestingly, children of families that had experienced crime/victimization-type 
stressful life events in the past 12 months were significantly more likely to report to the 
emergency department for asthma care, as illustrated by the fourth column of Table 16 (χ2 = 
6.86, df = 1, p < .01).  A unit increase in the number of endorsed life events in this domain 
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increased the predicted probability of asthma ED utilization by 2 percentage points, holding 
all variables constant.  Finally, the coefficient associated with economic stressors was 
negative (last column of Table 15) but not significantly associated with asthma ED utilization 
(χ2 = .39, df = 1, p = .53). 
In summary, two stressor domains, employment and crime/victimization, had a 
significant effect on the probability of asthma ED utilization.  Therefore, these domains were 
candidates for further testing of potential mediation effects. 
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Table 16. Logit Models and Asthma Emergency Department Utilization, Reported as 
Beta Coefficients and Standard Errors 
 (1) (2) (3) (4) (5) 
Relationship Stressors 0.117     
 (0.77)     
Job Stressors   0.278    
  (3.19)**    
Housing Stressors   0.106   
   (1.36)   
Crime Stressors    0.125  
    (2.62)**  
Economic Stressors     -0.086 
     (0.62) 
Child's Age 0.067 0.063 0.068 0.070 0.071 
 (1.19) (1.15) (1.25) (1.33) (1.39) 
Male Child 0.076 0.087 0.086 0.064 0.045 
 (0.29) (0.32) (0.33) (0.25) (0.17) 
Family History of Asthma -0.029 0.022 -0.022 -0.025 -0.013 
 (0.25) (0.18) (0.18) (0.19) (0.11) 
Family Structure b      
Biological parents 0.047 0.018 0.046 0.041 0.051 
 (0.17) (0.06) (0.16) (0.14) (0.18) 
Mother and stepfather -0.962 -0.974 -0.966 -0.971 -0.952 
 (2.70)** (2.86)** (2.77)** (2.70)** (2.60)** 
Mother and grandmother 0.025 0.008 0.017 0.015 0.047 
 (0.13) (0.04) (0.09) (0.07) (0.24) 
Other 0.736 0.652 0.721 0.757 0.760 
 (1.68) (1.24) (1.65) (1.66) (1.66) 
Household Income c      
$10,000 to $19,999 -0.140 -0.158 -0.121 -0.134 -0.139 
 (0.45) (0.52) (0.41) (0.44) (0.45) 
Greater than $20,000 -0.004 -0.044 0.033 0.017 0.005 
 (0.01) (0.16) (0.14) (0.07) (0.02) 
Child’s Health Insurance d      
Uninsured 0.375 0.377 0.398 0.382 0.370 
 (1.06) (1.05) (1.11) (1.11) (1.07) 
Other Insurance -0.496 -0.433 -0.505 -0.505 -0.516 
 (1.49) (1.23) (1.49) (1.50) (1.53) 
Symptom Severity e      
Mild persistent 0.150 0.158 0.150 0.172 0.167 
 (0.63) (0.66) (0.62) (0.71) (0.71) 
Moderate/severe persistent -0.072 -0.095 -0.071 -0.081 -0.066 
 (0.36) (0.48) (0.35) (0.40) (0.33) 
Medication Adherence 0.100 0.080 0.082 0.089 0.085 
 (0.66) (0.50) (0.52) (0.53) (0.52) 
Constant -2.218 -2.277 -2.196 -2.155 -2.068 
 (8.85)** (7.38)** (7.96)** (7.65)** (7.94)** 
Notes:  (1) ** Indicates significant at the .01 level. (2) Robust standard errors clustered by site are in 
parentheses. (3) a-e Same referent groups as before.  (4) Sample restricted to children with non-missing data. (4) 
n=772. 
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Emotional Support and Asthma Emergency Department Utilization 
The second step to assess mediation was to test whether the potential mediating 
variable was associated with the outcome of interest.  Results from the logit model confirmed 
that emotional support had a significant negative effect on the probability of asthma care 
utilization, controlling for age and sex of the index child, family structure, family history of 
asthma, total household income, symptom severity level, and medication adherence (χ2 = 
4.02, df = 1, p < .05).  If a primary caregiver hypothetically changed from having low 
emotional support to high emotional support, the likelihood that the index child would have 
an asthma ED visit would decrease by -.0263, holding all other variables constant.  This 
finding corroborates the results from the previous analysis (Table 10).  Therefore, emotional 
support was the only potential mediator of the relationship between stressor domains and 
asthma ED utilization. 
Stressor Domains and Emotional Support 
Job-related stressors were negatively associated with the likelihood of reporting high 
emotional support; this effect was significant (χ2 = 3.68, df = 1, p = .05).   
In contrast, the occurrence of crime/victimization stressors did not have a significant 
effect on the likelihood of having emotional support (χ2 = .03, df  = 1, p = .85).   
Evaluation of mediation 
Emotional support met the conditions as a potential mediator for this variable since it 
was a significant predictor of asthma ED utilization and was influenced by job-related 
stressors.  After controlling for the perceived availability of high emotional support, the 
coefficient on job-related stressors did not change.  Tau (beta coefficient on job stressor 
domain) was equal to -.160 while tau prime (beta coefficient on job stressor domain after 
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adjustment for emotional support) was equal to -.159.  In conclusion, my hypothesis that the 
caregiver’s perceived availability of emotional support would mediate the relationships 
between employment stressors and pediatric asthma care utilization was unsupported.   
 
 
  
CHAPTER FIVE 
DISCUSSION 
This chapter is organized as follows.  First, a discussion of the findings relative to the 
research hypotheses (outlined in Chapter Three) and the existing literature is presented.  
Second, a description of potential limitations in the interpretation of these findings is 
explored.  Next, the strengths of this dissertation research are summarized.  Finally, policy 
and research implications of these findings are offered.   
 
Summary of Research Findings 
Family Functioning and Asthma Emergency Department Utilization 
The first specific aim in this study was to examine the relationships between family 
adaptive resources and asthma emergency department visits.  We anticipated that higher 
family functioning, that is lower family conflict and greater family cohesion, would decrease 
the number of reported asthma emergency department visits.  In contrast, we found that these 
indicators were not significant predictors of the outcome of interest.  To date, one study has 
documented an association between family functioning and asthma emergency department 
visits in children.  Fiese and Wamboldt demonstrated that children of families without 
established routines to carry out management behaviors had more emergency room visits 
relative to children of more organized families.151  Unlike the current study, these authors
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first conducted in-depth, qualitative interviews with the children’s primary caregivers to 
assess functioning with respect to organization, adaptability, and emotional climate and then 
used multivariate models to test their research hypotheses. 
Social Support and Asthma Emergency Department Utilization 
We found a significant negative association between the caregiver’s perceived 
availability of emotional support and asthma emergency department visits for inner-city, 
African-American children aged four to nine.  In contrast, we observed a positive association 
between the caregiver’s perceived availability of asthma-specific, instrumental support and 
asthma emergency department visits; however, this association was not statistically 
significant.  Rand et al. concluded that children of parents with low social support were more 
likely to report emergency department visits in the past six months.152  One limitation of the 
Rand study is that the authors measured social support as a one-dimensional construct.  As 
mentioned previously, the most widely accepted definition of social support is that of House 
and Kahn which posits that social support encompasses emotional, instrumental, 
informational, and appraisal assistance.111  Unlike Rand and colleagues, the current study 
advances our current knowledge of the relationship of social support to pediatric asthma 
emergency department utilization among inner-city children since it examined the 
independent effects of emotional and instrumental social support. 
The measure of emotional support primarily tapped into interpersonal exchanges that 
may alleviate caregiver fear, worry, and self-doubt about caring for a young child with 
asthma.  For example, if the caregiver feels that family members and close friends are 
available for them, they may be less likely to panic, perceive the child’s attack as 
uncontrollable, and then seek help from the emergency department.  Also, encouraging 
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words from supportive others may increase the caregiver’s self-efficacy to successfully 
manage an asthma exacerbation without physician assistance.  Nouwen et al. documented 
that fear/anxiety was a common psychological response of frequent asthma emergency 
department users.153 
The perception of inadequate support to cope with the child’s asthma and other 
psychosocial stressors may also lead to depression.154  One study found that depressed 
mothers were 40% more likely to report to the emergency department for asthma care, 
compared to non-depressed mothers, controlling for maternal age, family income, and asthma 
severity.155  Children of depressed mothers may be higher users of emergency department 
visits for several reasons.  First, mothers may be less emotionally connected to their children 
and consequently, less likely to observe asthma symptoms until they become severe.156, 157  In 
addition, depressive symptoms in mothers are associated with poorer adherence to 
prophylactic asthma medications.158, 159 
However, it is important to acknowledge that this factor is influenced by community-
level variables.160  Neighborhood crime can cause inner-city residents to be distrustful of 
strangers and discourage them from participating in civic groups.  Moreover, community 
centers, parks, libraries, museums, and other institutions that promote social integration are 
less likely to be situated in close proximity to their residences.161   
Interestingly, we found that family history of asthma was a risk factor of emergency 
department visits for asthma in this sample.  Children with first-degree relatives with asthma 
are more likely to have more persistent asthma, which in turn increases the likelihood that 
they will have severe asthma exacerbations that parents can not successfully to manage at 
home.  Alternately, parents with a family history of asthma may be traumatized by a negative 
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experience with asthma and in order to prevent their child from experiencing the same 
outcome, they report to the emergency department if they perceive an asthma exacerbation as 
uncontrollable.   
This study also found that children insured by managed care organizations or other 
private insurance had fewer emergency department visits for asthma.  Financial 
disincentives, such as expensive co-payments and deductibles, may cause parents to carefully 
evaluate options for asthma care other than the emergency department.  Another pathway that 
may lead to lower emergency department utilization for privately insured children is 
physician behavior.  Physicians who contract with managed care organizations may receive 
bonuses if their patients do not use emergency department services.  Consequently, physician 
offices may have extended hours of operation and encourage parents to contact the physician 
when the medical facility is closed. 
Family Functioning and Outpatient Asthma Care Utilization 
The second objective of this dissertation research was to examine whether family 
adaptive resources influenced pediatric asthma care utilization.  I expected that higher family 
functioning would increase the likelihood of asthma care utilization in the primary care 
setting.  These results did not support my hypothesis.  I found that family function was not a 
significant predictor of outpatient asthma visits.  This result is consistent with that of 
Brannan et al.162  Using the general functioning subscale of the Family Assessment Device to 
assess family functioning, these authors concluded that family functioning did not predict 
utilization of outpatient mental health services in a sample of children (aged 5-17 years) of 
military families. 
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There are two potential explanations as to why family functioning did not have a 
significant effect on asthma outpatient visits in this sample.  One critique of the Family 
Relationship Index (FRI), the instrument used to measure family functioning in this study, is 
that it excluded many statements from the cohesion and conflict subscales of the Family 
Environment Scale (FES).  Items from FES with the highest correlation to these constructs 
may have been omitted from the FRI, which in turn could lower the reliability of the 
instrument.163  Another explanation was that single-parent households were the most 
common family structure type, representing almost 45% of the sample.  If the primary 
caregiver was the sole adult in the household, he or she was less likely to experience family 
discord or harmony.  Moreover, the ability of the FRI to gauge the quality of parent-child 
relationships is questionable. 
Social Support and Outpatient Asthma Care Utilization 
As discussed previously, the caregiver’s perception of emotional support was 
associated with decreased pediatric asthma ED visits.  Interestingly, I did not observe that 
this type of support was associated with other combinations of outpatient asthma care 
utilization.  It is possible that other supportive gestures are more integral to the promotion of 
primary care utilization for children with asthma.  For example, emotional support that 
cultivates the caregivers’ acceptance of asthma as a chronic disease, improves their 
motivation to seek non-urgent asthma care, or fosters optimism about the potential to avoid 
asthma episodes may be more relevant. 
Caregiver instrumental support was not associated with outpatient asthma care 
utilization.  This finding contradicts other studies that had documented higher volumes of 
pediatric visits for families with greater support.164  A potential explanation for this 
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unexpected finding is related to the fact that many primary caregivers lived with their 
parents.  It is possible that the attitudes of family matriarchs and/or patriarchs toward health 
care seeking influenced the caregiver’s decision of whether to seek outpatient care.  Many 
African-Americans remain distrustful of the medical institution.165  Consequently, they may 
be more skeptical about medical procedures and medications that they believe do not provide 
obvious benefits.  If family members doubt the efficacy of preventive asthma visits, they may 
convince caregivers to postpone health care until the child’s asthma becomes symptomatic. 
This study provided additional support of the positive benefit of the possession of a 
usual source of care on children’s asthma care utilization.  Children with a usual site of care 
were less likely to be non-users of outpatient asthma care.  In a recent study, Kieckhefer et al. 
examined the relationship between the presence of a usual source of care and health services 
utilization among a nationally representative sample of children with asthma.  These authors 
concluded that children with a “medical home” were more likely to have well-child visits.166  
The finding of the current study is consistent with theirs; however, the emphasis was on 
asthma-specific check-ups rather than general well-child visits. 
Lastly, children in this sample had asthma care utilization from emergency 
departments as well as primary care sites.  This finding challenges the notion that inner-city, 
African-American children seek outpatient asthma care exclusively from the emergency 
department.  The National Asthma Education and Prevention Program (NAEPP) guidelines 
recommend follow up care with a primary care provider within 3-5 days of an emergency 
department visit to prevent future ED visits.90  Regrettably, we were unable to determine the 
chronology in the child’s utilization. 
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Stressor Domains and Asthma Emergency Department Utilization 
This study investigated the role of five stressor domains (relationship, employment, 
housing, crime/victimization, and economic-related stressors) and the likelihood that the 
index child would report an asthma emergency department visit at the 6-month follow-up 
interview.  Two stressor domains were significant predictors of emergency department use.  
We found that employment-related stressors were positively associated with pediatric asthma 
ED utilization among inner-city, African-American children.  Parents who endorsed 
employment-related stressors may be more likely to change jobs frequently either due to 
layoffs or to resignation as the result of discontent with working conditions, incidents of 
racial discrimination, or unbearably long work schedules.  Consequently, children with 
employer-based health insurance would be more likely to experience recurrent lapses in 
health insurance coverage.  Evidence shows that uninsured children are more likely to delay 
seeking medical care, and when they do seek it, they are more likely to report to the 
emergency department.38, 39, 42  Employment-related stressors could influence pediatric 
asthma ED utilization by negatively affecting the quality of parent-child interactions.  Parents 
who are disrespected or degraded in the workplace may have lower self-efficacy.  This lack 
of self-confidence may undermine the parent’s perceived competence to successfully manage 
asthma symptoms at home.  Alternately, parents who experience employment-related 
stressors may internalize anger and aggression at the workplace, but transfer these emotions 
toward their children at home.  Children may be reluctant to tell their parents about the outset 
of asthma symptoms, and the primary caregiver may not become aware of symptoms until 
they are severe.  Finally, parents with job-related stressors may be unable to take time off 
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from work for pediatric appointments and hence are more likely to report to the emergency 
department. 
Moreover, this study corroborated previous evidence that community violence was 
associated with pediatric asthma outcomes.  Neighborhood crime represents a fundamental 
cause of poor asthma outcomes among inner-city children because the threat of danger may 
limit the mobility of family members.  For example, parents may be adamant that their 
children remain at home for safety reasons.  Prolonged time spent at home may increase the 
child’s exposure to household asthma triggers, precipitate severe asthma symptoms, and 
drive the need for urgent asthma treatment.  Furthermore, parents may be fearful about 
traveling to the neighborhood pharmacy to fill prescriptions for asthma medications or to 
community clinics for primary care appointments, thereby increasing the child’s risk of 
excessive asthma morbidity.167, 168  Moreover, witnessing episodes of domestic violence and 
other acts of violence in the community have been shown to trigger asthma symptoms.  
Wright and Steinbach documented case studies of the association of being a victim or a 
witness of violence and the onset of asthma symptoms among inner-city children and 
adolescents.168 
Interestingly, economic-related stressors were negatively associated with pediatric 
asthma ED utilization.  This relationship, however, did not achieve statistical significance.  
The literature suggests that economic hardship increases emergency department utilization 
for asthma treatment.10  As mentioned previously, NCICAS data collection occurred during 
the early 1990’s.  A caveat in the interpretation is the stressor, “going on welfare”, may have 
increased financial access to primary care since families were dually eligible for Medicaid 
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insurance and welfare benefits.  (The Personal Responsibility and Work Opportunity 
Reconciliation Act of 1996 delinked these programs.169) 
I hypothesized that the caregiver’s perceived availability of emotional support would 
mediate the relationship between life stressors in the past 12 months and the probability that 
the index child would have had at least one emergency department visit for asthma care.  The 
conceptual model for the mediation analysis was informed by the FAAR theoretical model.  
The results from this study did not support the theory’s claim that non-economic family 
resources act as mediators between stressors and family coping responses. 
There are several potential reasons as to why I did not observe a mediation effect.  
First, the conceptual model for this study excluded one construct of the FAAR theoretical 
model, family perceptions of stressors, because the parent study did not contain variables to 
measure it.  The inclusion of this variable has the potential to distinguish families with 
frequent exposures to stressors that are at risk for pediatric asthma ED utilization.  Another 
potential issue is the temporality in the measurement of the stressor domains, the perceived 
availability of emotional support, and asthma ED utilization.  As mentioned previously, 
stressful life events were assessed for the 12-month period prior to the baseline interview.  
The perceived availability of emotional support was measured once during the baseline 
interview, whereas the utilization variable was measured approximately six months after the 
baseline interview.  An implicit yet questionable assumption is that the family’s exposure to 
stressors and the perceived availability of emotional support are unvarying.  Support for the 
relationships between social support, stressors, and pediatric asthma ED utilization may have 
been documented if these constructs had been measured simultaneously at different points. 
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Potential Limitations 
There are several limitations to this study.  These findings cannot be generalized to all 
families caring for a child with asthma.  Parents in this sample may not be representative of 
Latino or biracial parents, who also describe their racial identity as Black due to racial/ethnic 
categorization in NCICAS.  Moreover, families in this sample were predominantly recruited 
from emergency departments and outpatient clinics located in Northeastern cites.  Therefore, 
these conclusions may not be relevant for children living in other regions of the country, 
particularly children residing in rural areas.  Families in this sample may have greater access 
to medical care or, alternately, greater inclination to utilize health services.  Finally, the 
sample was restricted to children aged four to nine.  The role of family adaptive resources on 
asthma-care utilization may be unique for preschool children and adolescents. 
Asthma visits were based on caregiver proxy and not validated with medical records.  
Caregivers’ reported number of visits may underestimate the prevalence of utilization.  For 
example, parents may initially go to the emergency department for urgent care but physicians 
may decide to hospitalize the child in order to stabilize asthma symptoms.  Some parents may 
report the event as an emergency department visit while others consider it as a 
hospitalization.  Alternately, parents may be more likely to recall an emergency department 
visit than a primary care visit.  The consequence of the recall bias is that it may overestimate 
the prevalence of emergency department utilization.    
The measure of asthma symptom severity was based on the number of days and 
nights that the child experienced asthma symptoms in the previous two weeks, as reported by 
the child’s primary caregiver.  Potentially, caregivers could miss episodes of asthma 
morbidity if the child spends time away from the caregiver during the day, which would lead 
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to an underestimate of asthma severity.  Consequently, the association between asthma 
severity level and health services utilization may be underestimated.  To minimize this 
potential bias, this measure of asthma symptom severity compared the daytime and nighttime 
symptom severity levels, and whenever there was discordance, I assigned the child to the 
more severe category. 
The lack of information about maternal psychological functioning is another 
disadvantage of the study.  We do not know whether the caregiver experienced sub-threshold 
or clinical depression during the study period.  Maternal depression adversely affects overall 
family functioning and is associated with marital conflict, dysfunctional parenting practices, 
and expressions of aggression or disengagement toward children.156, 157  Depressed mothers 
are more likely to have strained interpersonal relationships, less contact with friends, and 
lower levels of social connectedness, which in turn can limit opportunities to exchange 
support resources.157, 170, 171  The exclusion of the measure of maternal depression may 
potentially lead to negative bias in the parameter estimates, that is, the relationship between 
family adaptive resources and pediatric asthma care utilization may be underestimated. 
I acknowledge that the stressful life event inventory was not validated for samples 
consisting entirely of African-Americans.  The complex interactions of historic and 
contemporary racism, sexism, and poverty give rise to unique stressors for inner-city, 
African-American families.  Mainstream society is often insulated from the considerable 
hardships experienced by families of color, especially those residing in racially segregated 
neighborhoods.  Hence, this perspective tends to slant our notion of prevalent stressors as 
well as taint our perception of their impact on the families’ wellbeing.  The items within the 
stressor checklist, consequently, may underestimate the prevalence of stressful events 
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encountered by inner-city, African-American families.  Another drawback of the stressful life 
event inventory is that it did not tap into stressors related to the child’s recurrent asthma 
attacks or potential challenges of carrying out management behaviors. 
A shortcoming of the statistical analyses is that I was unable to properly test for 
evidence of simultaneity.  Simultaneity occurs when the error term is correlated with 
explanatory variables.136, 172  Asthma symptom level, for example, is influenced by the 
child’s health insurance type, medication adherence, or possession of a usual source of 
asthma-care.  The most common statistical technique to deal with simultaneity is 
instrumental variables.  One limitation of the NCICAS data is the paucity of candidate 
instrumental variables.  Instrumental variables must meet two criteria.  First, they must be 
highly correlated with the potentially endogenous variable.  Second, instruments should be 
uncorrelated with the error term.  Said differently, instruments can not have a partial effect 
on the number of reported asthma-related ED visits or be correlated with other determinants 
of utilization.172 
Simultaneity bias could cause estimates to be biased downward.  In attempt to 
minimize this bias, the baseline measure of the index child’s severity level was used in the 
analyses.  The advantage of the baseline measure is that is not “contemporaneously 
correlated with the error term” since the symptom measure is lagged by 3 months.146, pg 142   
Finally, the NCICAS study was conducted more than a decade ago.  Within the last 
decade, the treatment emphasis has shifted from alleviation of symptoms toward long-term 
asthma control with prophylactic medications and environmental modification.  Furthermore, 
there have been major policy changes, such as the delinking of the Medicaid program from 
the former AFDC (welfare) program and the implementation of the S-CHIP insurance 
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program for children.  Combined, these changes could lead to divergent asthma care 
utilization.  Nonetheless, these findings may be relevant today. 
 
Study Strengths 
This study is noteworthy because it documents the heterogeneity among African-
American families caring for children with asthma that is often lost in race-comparative 
studies.  In addition, it makes a unique contribution to the existing literature for it examines 
the role of non-economic family resources on asthma care utilization among minority, 
economically disadvantaged families.  Moreover, this study advances our understanding of 
the family-level factors that influence not only emergency department utilization but also 
ambulatory asthma care use.  This study represents the first theoretical convergence of the 
Behavioral Model of Health Services Use with another family-centered theoretical model, the 
Family Adjustment and Adaptation Response Model, to study pediatric asthma care 
utilization. 
An advantage of using NCICAS data, compared to administrative records, was that 
information about the child’s asthma severity, familial asthma management behaviors, and 
family structure had been available and could be used as control variables in statistical 
analyses.  Moreover, the measure of asthma severity used in this study was based on a 
widely-recognized clinical standard, thereby permitting straightforward interpretation of 
categories. 
Methodological rigor is another important strength of this dissertation research.  I 
conducted factor analyses of the family functioning and social support instruments in order to 
assess their validity and reliability.  In addition, rather than perform the statistical analyses on 
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complete cases only, I used multiple imputation to handle missing data and to generate 
consistent parameter estimates.  Finally, I did not dichotomize the reported number of asthma 
emergency department visits, but instead treated it as a count variable and used an 
appropriate multivariate regression model. 
Although this study was restricted to African-American families, there is a wider 
spectrum of children in this sample compared to others.  For example, this sample was not 
skewed toward children with severe-persistent asthma or limited to Medicaid-insured 
children.  Finally, the parent study recruited families from eight urban centers, which 
increases the generalizability of these results to a broader population of inner-city families. 
 
Policy Implications 
Below I offer several recommendations regarding policy intervention for 
pediatricians, state policymakers, and child health advocates. 
Pediatricians should inquire whether parents believe that there is someone with whom 
they can share their worries or concerns about the child’s asthma.  Future public health 
interventions should link parents who perceive having low support with other parents who 
can relate to the emotional toll of caring for a young child with asthma.  These individuals 
can offer words of encouragement, advice, and provide a listening ear when they need to 
confide in supportive others.  Community liaisons in pediatric clinics may facilitate referrals 
to community-based organizations.  Studies have demonstrated that neighborhood programs 
that increase families’ access to social support have had a positive impact on pediatric asthma 
outcomes.174, 175, 176, 177, 178  Moreover, parental access to emotional support can be limited in 
inner-city communities characterized by low social integration.  Limited opportunities for 
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interactions prevent the formation of social networks, which is the necessary conduit for the 
exchange of support resources.  Urban planners should formulate strategies to increase social 
cohesion in the inner-city. 
Improving parental access to assistance in performing asthma management behaviors 
represents a potential avenue to reduce outpatient asthma care utilization for inner-city 
children.  Health administrators should expand the current model of asthma case 
management programs with strategies aimed to increase instrumental support to families.   
A subset of African-American children, children with a family history of asthma, is at 
increased risk for emergency department utilization; therefore, public health interventions 
should be targeted at these high-risk families. 
Private insurance may create barriers to emergency department services.  Costly co-
payments and required prior authorization from primary care physicians may potentially limit 
access when children legitimately need emergency department care.  Child health advocates 
should assure that structure and financial arrangements of private insurance does not impede 
asthma care utilization for inner-city, minority children.   
Medicaid insurance, on the other hand, may pose access barriers to primary care 
utilization.  Many pediatricians are unwilling to provide care to Medicaid-insured children; 
frequently cited reasons for the low participation rates include inadequate physician 
reimbursement, capitation, and administrative hassles.  In order to assure that physician 
supply is adequate to accommodate Medicaid-insured children, state policymakers should 
collaborate with pediatricians to propose solutions to minimize barriers to participation. 
Incentive programs to encourage pediatricians to establish medical practices in 
underserved communities should be evaluated to determine their impact on the geographic 
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distribution of providers in urban centers.  In addition, health care administrators should also 
devise strategies to minimize health-system barriers to primary care, such as limited hours of 
operation, long waits for medical appointments, and the inability to contact physicians with 
questions. 
The interaction of structural factors such as poverty, racism, and sexism contribute to 
the increased risk of exposures to psychosocial stressors in inner-city families.  Public health 
advocates should continue to lobby for legislation to redress social inequities. 
 
Future Research 
This section outlines recommendations for future studies of asthma care utilization 
among urban, African-American children.  These suggestions are based on questions that 
emerged from the current study but I was unable to investigate.  For example, children in this 
sample reported outpatient asthma care from both primary care settings and emergency 
departments.  Researchers should document asthma-related visits across different health care 
settings as well as the timing of these visits.  In addition, qualitative studies are needed to 
understand the factors that influence inner-city parents’ decision about where to seek 
pediatric asthma care.  Several studies have investigated the role that health-system barriers 
and parental beliefs play regarding outpatient asthma visits.36, 180, 181  It remains unclear 
whether parents went to the emergency department because of the perceived severity of the 
child’s asthma attack or the inability to surmount barriers to primary care.  Exploration of the 
deliberation process used by inner-city parents to determine where they take their children 
for urgent asthma care would make a meaningful contribution to the literature. 
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Mothers who perceive lower availability of emotional support may not represent a 
homogenous group.  It is possible that a subset of mothers are members of closely knit social 
networks, yet feel unable to disclose their feelings of isolation, self-doubt, or depression to 
others.  Instead, they may be compelled to present a veneer of strength that would be 
acceptable to their social circle.  In contrast, some mothers may be socially isolated from 
family or friends.  The latter group of women may be more vulnerable to the harmful effects 
of psychosocial stressors and the strain of caring for children with asthma.  Researchers 
should study how the density and “social climate”182 of social networks affect the availability 
of emotional support for mothers caring for children with asthma.  Also, future studies should 
assess maternal psychological functioning. 
To effectively address racial disparities in pediatric asthma outcomes, scholars must 
challenge the idea of equivalence between mainstream and minority families and consider 
whether instruments can be adapted to families of color.  The helpful behaviors that were 
assessed in the instrumental support measure were most likely based on middle-class, White 
families.  Acts of service, such as providing transportation to the hospital, babysitting for 
extended periods of time, and short-term monetary loans, may not represent the most 
essential help needed by inner-city, African American families.114  Researchers should begin 
to dialogue with African-American mothers of asthmatic children to uncover what specific 
actions could potentially alleviate their stress as well as create a “wish list” of supportive 
behaviors that most accurately reflect their cultural values and priorities.  Moreover, 
additional research is necessary to develop valid and reliable measures of family functioning 
that will encompass the diverse family structures within the African-American community. 
  
 
98
Finally, these findings may not be valid for all families since this sample consisted 
entirely of economically disadvantaged families.  Future studies should include families with 
higher levels of socioeconomic status.  This avenue of research could begin to disentangle 
the complex relationships among race, income/wealth, and urban residence.  Moreover, it 
would acknowledge the substantial heterogeneity within the African-American community. 
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